-5?TTPFFmRg]lNL»FNFRAI AHr.Hl i KHTTRE 



r^ 




VIDEO BOARD 


CRT 




U" 






i f 



% 




25 Pin 



RS-232 Type 
n Connectors 



^r 



22 Conductor Cable 




4~1 



4— 34 



Conductor 
Cable 



V w v 



r 



+12V 

+5V 

GRD 



DISK 
DRIVE 

A 




2- 



p 



S 5 

gi s 

Si; 

* 4 I 



?; 



? 9 - 
t 




9 



X 



J I 




1= 

si 



tz 



J^* 






S5S 
ESS 



£ 5 

1 1 



ac a 




_ J 



111 



•9 J 5 * 



i < « 5 

m £ uj a. 



* t * » 



a S3 «*J 

A A A A A 



TTTTTT 

i r t A a A 



3 m a 5 3 a 



H 



_ 


s 








*3 


1 — ^ 






y* 








S3 


— g 






S3 




£ 








** 


« 




"1 


t 


1 








s 






i« 


i 


£ 






- 


^ 




z* 















f 



f 



CRT SCREEN ALIGNMENT PROCEDURES 

1. ADJUST EXTERNAL BRIGHTNESS CONTROL FULLY CLOCKWISE. 

2. ADJUST BRIGHTNESS POT. (R109) FOR A BACKGROUND RASTER. 

3. ADJUST EXTERNAL CONTRAST COUNTER-CLOCKWISE UNTIL RASTER 
DISAPPEARS. 

4. ADJUST CONTRAST POT. (R101) UNTIL THE DOT MATRIX OF CHARACTERS 
15 AS BRIGHT AS POSSIBLE WITHOUT DISTORTION. 

5. ADJUST VERTICAL HEIGHT (R303) FOR ROUGHLY 1/2 INCH CLEARANCE TOP 
AND BOTTOM. 

6. ADJUST VERTICAL LINIARITY (R307) UNTIL THE TOP, MIDDLE, AND 
BOTTOM ROW OF CHARACTERS ARE EQUAL IN HEIGHT. 

7. ADJUST FOCUS POT. (R477) FOR A CLEAR, DISTINCT CHARACTER SET. 

8. ADJUST HORIZONTAL WIDTH COIL (L403) FOR ROUGHLY 1/2 INCH 
CLEARANCE ON BOTH SIDES OF THE PICTURE. 

9. ADJUST CENTERING RINGS LOCATED ON THE CRT YOKE TO ADJUST OVERALL 
PICTURE POSITION. 

10. ADJUST HORIZONTAL CENTERING POT. (R410) FOR FINE ADJUSTMENT OF 
LEFT OR RIGHT POSITION. 
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DIAGNOSTIC DISKETTE 



The Diagnostic Diskette is designed to aid in determining service 
problems with Intertec microcomputer systems. The diskette 
contains several programs which test various aspects of the 
computer's operation. These programs do not completely test 
everything o'n the computer, but allow quicker diagnosis of module 
failures. The programs contained on this diskette will test the 
following: 



Main Memory RAM 

MAIN and AUXILIARY Serial Ports 
Both Diskette Drives A and 8 
Video Al ignment 



The testing procedures should be performed in conjunction with 

the flowchart included in this technical bulletin. This will 

insure that the modules are tested in the proper sequence and 

will eliminate unnecessary test time. Also included in this 

documentation are descriptions of the test programs and 

procedures. These should be read before attempting to use the 
test diskette. 

You should test each module in the order given. After each module 
checks out satisfactorily, then proceed to the next module. If 
the test programs do not detect the malfunctioning module, then 
contact the Product Services Department at Intertec's Corporate 
Headquarters . 



r 



Contact the Customer Service Department at the address above for additions' information on this bulletin. 
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RAM TEST PROGRAM 



(Item #5 in the flowchart) 
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The purpose of the RAM test program is to insure that the random 
access memory is fully operational. The test will write and read 
binary patterns throughout the memory banks to verify the read/write 
operation . Failure by the test indicates that the RAM is defective 
and must be replaced by a factory-trained service technician. 
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PORT TEST PROGRAM (Item #6 in the flowchart) 

This program is designed to test the send and receive functions of 
the MAIN and AUXILIARY ports. The program will perform a test of the 
ports by sending data from one port to the other. An error occcurs 
when the data sent does not match the data received. 

To use the port test program, you must have the port test loop cable 
interconnecting the MAIN and AUX ports ( see next sheet). After you 
have properly attached the loop cable, the port test is initiated by 
the following command : 

PORTTEST (cr) 

The following is a sample run of the port test program. Note that 
reference to switches means the small five-position dip switch on the 
upper right corner of the processor board. 

A> PORTTEST (cr) 

RS232 PORT TEST VER 3-0 FOR CP/M 2.2 

TURN SWITCH POSITIONS 3,4 OFF 

TURN SWITCH POSITIONS 1,2,5 ON (test of synchronous communication) 

RETURN TO CONTINUE (cr) 

RI OK 

DSR OK 

TESTING MAIN PORT TO AUX PORT 

TESTING AUX PORT TO MAIN PORT 

TURN SWITCH POSITIONS 1,2,5 OFF 

TURN SWITCH POSITIONS 3,4 ON (test of asynchronous communication) 

RETURN TO CONTINUE (cr) 

TESTING MAIN PORT TO AUX PORT 

TESTING AUX PORT TO MAIN PORT 

PORT TEST COMPLETE 

RETURN TO CONTINUE (cr) 

(E - INDICATES ERROR} 



If an error occurs, the program will either lock up or will display 
an error indicator in the place of the dots. Refer to the flowchart 
for proper action. 
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PORT TEST INTERCONNECT CABLE 



FOR SUPERBRAIN DOS 3*0 WITH CP/M 2.2 
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DISK TEST PROGRAM 



(Item #7 in the flowchart) 



The purpose of this program is to test the ability of each disk drive 
to read and write track and sector information. The program will test 
both drives and present a summary of test activity upon completion. 
The program will permit both double density and quad density disk 
drives to be tested. Requirements for the test are two diskettes cf 
good quality that have been previously formatted. An error occurs 
when the disk drives are uuable to write and verify any step of the 
test process. Error messages might be the following: 

*** crc error *** 

BdOS Err on A: (ur B.) 



*** disk not ready *** 

Should excessive numbers of these errors occur and 
that the media is of good quality, replace the 
indicates the error. Please note that some errors 
of minute media flaws. Therefore, if more than 



you are certain 

disk drive that 

may occur because 

ten errors are 



detected, then drive replacement is necessary 
.disk format program follows. 



A sample run of the 



A> DISKT£ST (cr) 

SuperBrain Disk Exerciser Program 

(C) Copyright Intertec Data Systems 1981 

Checking Single or Double Sided System ? (S/D): D 
Double Sided Disk Exerciser 

Start-of-test . Place formatted disks in drives A and B. 
Hit RETURN when ready: (cr ) 

Testing drive A. 
Track number : 0034 
Testing drive B. 
Track number : 003^ 
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subject Addition of Data Terminal_Ready_[pTR) RS-232-C._Slgna.l_to_Pin_20_on 

Aux Port ___ _........ 

product SuperBrain DATE 02/22/80.. . eco # E.Q20Q8.... page 1.. _of..L 

assembly name/number Keyboardy CPU_t1od.U-le,Jtey . .1.... _._ J 

BACKGR0UN0 AND IMPLEMENTATION INFORMATION: 

In order to implement the Data Terminal Ready (DTR) input signal on the Auxiliary 
RS232C Port of the SuperBrain, the following modification should be implemented 
with all production effective February 25, 1980. 

PRODUCTION : 

1. Cut 260-22 (8251) 

2. Add wire [track side) Z60-22 (on IC) to 267-11 (1489). 

3. Add wire (track side) 267-13 to J2-12. 

PRODUCTION TEST : 

Final QA : 

Use updated port test to electrically verify this change (contact 
Engineering). 
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□ MATE RIAUS) /COMPONENTS (S) USED 
JOproductiom procedures 



□ packaging/shipping Cjother 

^servicing ('procedures 

this change MtmXiXS: All ows use of Pin 20 on Aux. Port (DTR) to control data 
transmission from Aux. Port. 
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TVtiS ECO DISTRIBUTED TO: 
XX ENGINEERING 
Q OPERATIONS 
IX QUALITY ASSURANCE 

□ SHIPPING & RECEIVING 
n CUSTOMER SERVICE 
XX MARKETING 
HFIELDSERVICE 

XX CUSTOMER LIST 

□ CUSTOMER AS REGUESTED 



department: Engineering 



APPROVED BY: 



KIT AND ORDERING INFORMATION 
KJT AVAILABLE? Q YES H NO 

KiT NUMBER 

PRICING: 




CONTACT THE CUSTOMER SERVICE DEPARTMENT AT THE 
NUMBER AND ACORESS ON REVERSE- SIDE TO OBTAIN 
FURTHER INFORMATION AND/OR TO ORDER THIS KIT 
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subject Resistor Removal 



product SuperBrain . .__.date_2Z.27/80_ eco# _I0200_9_page_J OF_J ! 

ASSEMBLY NAME/NUMBER . P - 0Vier Supply Jtey_._j _ 

BACKGROUND AND IMPLEMENTATION INFORMATION: RE: ECO £02008 

PRODUCTION : 

Implement on all SuperBrain assemblies using DOS Version 2.2 and up. 
Remove 220 ^w resistor from J4-20 (AUX PORT) as shown below. 



J3 | 



Main Port 



Remove 




?/-_> rcn/frcn (,Wo fnr ?rirli*,r\r**l . -i /* 



THIS ENGINEERING CHANGS ORDER AFFECTS: 
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aPRODUCTlON PROCEDURES DSERVfCING/PRQCEDURES 

THisCHANGEHJBHMfflm: A ^ low s DSR signal to function properly 
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INITIATED BY: 



ZAP 



department: Engineering 



APPROVED BY: 



THIS ECO DISTRiBUTEDTO: 
E2 ENGINEERING 
[2 OPERATIONS 
CS QUALITY ASSURANCE 
D SHIPPING & RECEIVING 
(3 CUSTOMER SERVICE 
$ MARKETING 
OS FIELD SERVICE 
C CUSTOMER LIST 
2 CUSTOMER AS REQUESTED 



KIT AND ORDERING INFORMATION 
KIT AVAILABLE? □ YES E NO 

KIT NUMBER - 

PRICING:-- , .._ . 
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NUIW3EH ANC AQDH&S5 ON HfeVtK5£- StQ£ TO QSTiv.N 
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Qiifttprr Resistor Removal 



product .JyPe.!5rajn 

ASSEMBLY NAME/NUMBER.. 



n.-rc 1/17/80 



. EC0 # 5B01173Q PAr , r I ftP 1 



Power I/O Board 1424002-04 Rev. 04 



I BACKGROUND AND IMPLEMENTATION INFORMATION: 

Remove 220.O. resistor from DTR sianal (J3-20). This resistor should onlv 
be removed from power I/O boards used in SuperSrain assemblies. 
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SUBJECT INTERMITTENT TRANSMISSION AND LOSS OF POWER AT THE AUXILIARY PORT 



PRODUCT. 



SUPERB RAI! 



.DATE. 



APRIL 25, 1980 



ECO# 



E040010 



.PAGE- 



.OF. 



assembly namp/niimrpr KEYBOARD/CPU MODULE ?1532000 



BACKGROUND AND IMPLEMENTATION INFORMATION: 

On early models of the SuperBrain, lockout of data and intermittent 
transmission on the auxiliary port may occur. This problem can be 
corrected by grounding Z60, Pin 17 {c"lear-to-send on the USART). 



PRODUCTION ? Incorporate on Revisions -00 and -01. 

1) On the back of the Keyboard/CPU Module, locate Z60, Pin 17 (see 
diagram). 

2) Carefully remove the solder mask from the track immediately to the 
right of Pin 17. 

3) Bend Pin 17 over to contact the track and solder. 



PRODUCTION TEST : 

With an ohmmeter, check the connection to ensure grounding of Pin 17 
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KIT AND ORDERING INFORMATION 
KIT AVAILABLE? G YES D NO 

KIT NUMBER ~ -N/A __. 

PRICING: 




CONTACT THE CUSTOMER SERVICE DEPARTMENT AT THE 
NUMBER AND ADDRESS ON REVERSE SIDE TO OBTAIN 
pyqTHgq INFORMATION AND/OR TO ORDER THIS < !T 






PROGRAMMING SUPERBRAIN HARDWARE f l '^ 



A. Programmable Peripheral Interface (IC8255) 

Port A - Output - 68H 

Port B - Input - 69H 

Port C - Output - 6AH 

Control Port - Output - 6BH 
Mode - 

1. Control Port (PPICW) 

Hex Address - 6BH 

Control Word - 82H (1000$0011B) 

8 Bit Breakdown 

PCW - Port C, Lower 4 bits 
1 = Input ; = Output 

PCW 1 - Port B 

1 = Input ; = Output 

PCW 2 - Mode Select 
1 = Mode 1; = Mode 

PCW 3 - Port C, Higher h bits 
1 = Input ; = Output 

PCW A - Port A 

1 = Input ; - Output 

PCW 5 & PCW 6 - Mode Select 

00 = Mode 0; 01 - Mode 1 j IX = Mode 2 

PCW 7 - Mode Set 

1 = Set ; = No Change 



PROGRAMMING SUPERBRAIN HARDWARE 
Page Two 



Port A (PPIA) 

Hex Address - 68H 

Program Word - A3H (0l00$00llB) 

8 Bit Breakdown 

PA0 & PA1 - Mod© Select 

00 & 01 = Graphics; 10 = External; 11 = Alphanumeric 

PA2 - Underline 

1 - Set) - Normal 

PA3 & PA4 - Not used 

PAS - Strike through 
1 = Set; = Normal 

PA6 - Operating Line Frequency 
1 = 60HZ; = 50HZ 

PA7 - Reverse Video 

1 » Reverse; = Normal 



PROGRAMMING SUPERBRAIN HARDWARE 
Page Three 



3. Port B (PPIB) 

Hex Address - 69H 

8 Bit Breakdown 

PB0 - Keyboard Encoder (Data Ready) 

1 = Data Ready; = No Character Present 

PB1 - Keyboard Encoder (Any Key Out) 
1 = AKO; = No Key Hit 

PB2 - CRT Controller (CRTC) 

1 = Vertical Blank; = Not Vertical Blank 

PB3 - Not Used 

PB4 - Capital Lock 
1 = Normal; = Set 

PB5 - Disk Status 
1 = Busy; = Ready 

PB6 - Main R. I. 

1 = Normal; = Set 



PB7 - CPU2 BUSAK 

1 - Normal; = Acknowledge 



PROGRAMMING SUPERERATN HARDWARE 
Page Four 



4. Port C (PPIC) 

Hex Address - 6 AH 

Program Word - B0H (1011$0Q00) 

8 Bit Breakdown 

PC0 - Set CRT Controller 

1 = Disable RAS for Bank and Program CRTC 

= Normal RAM Addressing 

PCI - Character Blanking 

1 = Set; = Normal 

PC2 - Tri-State Buffer Control (Address 0-8000H) 
1 = Disable RAS for Bank and Read EPROM 

= Disable EPROM and Enable RAM Bank 

PC3 - CPU2 Reset 

1 = Reset; - Normal 

PC4 - Tri-State Buffer Control (Address 8000-FFFFH) 

= Enable Disk Buffer and Disable RAS for RAM Bank 

(8000 TO BFFFH) 

1 = Disable Disk Buffer and Enable RAS for Bank 2 

(8000 TO BFFFH) 

PC5 - CPU2 Bus Request 
1 = Normal; = Request 

PC6 - Bell 

1 = On; = Off 

PC7 - Keyboard Encoder (Data Ready) 
1 = Normal; = Reset 
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PROGRAMMING SUPERBRAIN HARDWARE 
Page Five 



B. Other Ports of Interest 

1. RS-232 Ports 

Main In/Out Data - 58H 
Main Status - 59H 

Aux. In/Out Data - 40A 
Aux. Status - 41A 

2, BAUD Rate Port - 60H 

a. Data Byte Example 

EEH 

Least Significant Four Bits = Aux. BAUD Rate 
Most Significant Four Bits = Main BAUD Rate 

b. Four Bit Assignment versus BAUD Rate 

0H = 50 

5H = 300 

8H = 1800 

AH - 2400 

EH - 9600 



3. Character Ports 

Character Interrupt Latch - 48H 
Keyboard Character ■- 50H 
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SuPERBRAIN 



1. ALL RESISTORS ARE h WATT UNLESS OTHERWISE SPECIFIED 

2. LOAD RESISTORS ARE CALCULATED FOR MAXIKUM SUPERBRAIN LOAD ( THE STANDARD 
INTERTUBE LOAD IS A LESSER VALUE) 



INTERCONNECT DIAGRAM POWER SUPPIX/ VIDEO B< 



OA 



■\ra 



VIDEO BOARD 



6 7 8 9 f— '" 

^-10 PIN CONNECTOR 



AUX PORT 
(Riv-232) 
C^KIS GND 

SI^L GND 
RX DATA 

TX DATA 
DTR 




12 3 5 10 14 16 22 19 21 20 18 15 13 7 9 



3> 3> J» t + + i 

c: cr cr en tn ►— )_■ 

XXX N f\J 

C — I TO O Q <; «r 

-4 x^xr~r-oouit^ 

^3 -h -h r- r* -< -< 

5 > (/> on o O 
—1 — 1 



■< gc en en ■< 3 

mo 73 73 *~t 5> 

» 33 O O O — > 

H N cr <— m z? 1 

— ^ O 



> ;> 



4 11 



1 8 17 2 

3 g g I 



n MAIN PORT 
JJ tRS-232) 

1 CHASSIS Gh 

7 SIGNAL GNC 

2 TX DATA 

3 RX DATA 

4 RTS 

5 CTS 

6 DSR 

15 TX CLK 
17 RX CLK 

20 DTR 

22 RI 

24 MAIN CLK 

l<J-J5 
6 (22 PIN 

s CONNECTOR) 



X X-H"-tLO xx—i^h,— 
OO CO 33 S3 ^ 

5 5 r- r— 

5 5 * * 



+ + + + + + + + + + + + + + + + + + + + + + + + + ++ + + + + + + + + + + + + 4- + + + + + + + + + + + + + + + ^ 



* 



External ROM socket 
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-01 and -01A CPU/Keyboard for the Superbrain contains 



The revisi 
a ROM socket which can be used in a variety of ways, 
want to protect their software can program the ROM wi 
numbers to be checked by the application software. The 
ROM is listed below: 
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25 pin RS-232 
TYPE CONNECTOR: 
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BR1941 Dual Baud Rate Clock 
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PACKAGE 






TWX 910-595*1 139 



FEATURES 

. 16 SELECTABLE BAUD RATE CLOCK 
FREQUENCIES 

• DUAL SELECTABLE 16 X CLOCK OUTPUTS 
FOR FULL DUPLEX OPERATIONS 

. OPERATES WITH CRYSTAL OSCILLATOR OR 

EXTERNALLY GENERATED PREOUENCV 
INPUT 

• ROM MASKABLE FOR NON-STANDARD FRE- 
QUENCY SELECTIONS 

• INTERFACES EASILY WITH MICRO- 
COMPUTERS 

• OUTPUTS A 50% DUTY CYCLE CLOCK WITH 

O.OKW. ACCURACY 

• 18 PIN CERAMIC DIP PACKAGE 

• 3 DIFFERENT FREQUENCY/DIVISOR PAIRS 
AVAILABLE 
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PIN CONNECTIONS 



GENERAL DESCRIPTION 

> 

E 

The 8R194T is a combination Baud Rate Clock Gen- 5 
eralor and Programmable Divider, it is manufactures in ffl 
N-channet MOS using silicon gate technology This ce- £ 
vice is capable of generating 1 5 externally selected 
clock rates whose frequency is aeiermmed by either a 
sincie crystal of an externally generated input cioc* Tne 
9R1$41 is a Ofccramma&ie counter cacabie of gener- 
ating a aivision from 2 to i2' s - 1 j. 

Trie SRI W1 ts available programmed with the most 
used Irequencies in oata communication Eacn fre- 
quency is seiaclaDie by strobing or hard wirng eacn of 
the two sets of four Rate Select inputs. Gtner frsquen- 
oe&'OivrSion rates can be generated by recfogrammmg 
the internal ROM coding through a MOS masn change 
Additionally, further cioc* division may be accomplished 
through easrjriing of devices. The frequency output is 
fed mlo the XTAbEXT input on a suoseouent device. 

The BR1941 can be driven by an external crystal or by 
TTL logic. 
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BR1S41 SLOCK DIAGRAM 
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PIN DESCRIPTION 



PIN NUMBER 



SYMBOL 



NAME 



J, 



1 



FUNCTION 



4-7 



12 



13-16 



17 



[ XTAL/EXT 1 

Ivcc 

I 

I r a. Rs- Re- Rd 

1 

' STR 

v DO 

NC 
i Otso 
! STT 



'0 T C T B' 
,'T 
| XTAL/EXT 2 



I Crystal nr 

j External Input 1 
! Power Supply 
! Receiver Output 
I Frequency 

Receiver Address 

Strobe-Receiver 
AadfSEs 



Power Supply 
No Connection 

(Jround 

Strobe-Transmitteri 
Address ; 

j 
Transmitter ! 

Address ! 

Transmitter Out- j 
put Frequency j 
Crystal or j 

External Input 2 j 



TI-iie input receives one pin of we crystal package or 

or one poJanty o( the external input 
+5 volt Supply 

This output runs at a treauency selected by the 
j Receiver Address inputs 

i The logic level on tnese inputs as shown in Table i , 
fseiects the receiver output frequency fq 

i A high-level input strobe loaos the receiver address 
: {Qf\. fig, R£, Rq) into trie receiver address register 
This input may be strooed or hard wired to *5V. 
♦12 volt Supply 

internally bonder: Do not connect anything to this pm. 
Ground 

A high-level input strobe loaos the transmitter address 
H"a- t B' t C- t D : int0 tfie transmitter address register 
This input may oe srrooed or nard wired to *5V. 
The logic level on these inputs, as shown in Tanie i. 
selects the transmitter outpu! freauency. f-r 
This output runs at a frequency seiected bv the 
Transmitter Address inputs. 

This input receives the otner om of the crystal pack- 
age or the other poianty of the external input. 



c»*srin. o»tm T iO* 



ABSCLL 



ELECTRiCi 

(T A = c 3 z ■ 



DC CrUR.i 
INPUT VC. 

Low-ifv-et. 
High-tev* 
OUTP^'T v 
Low-ieve- 
H'^fvi*»<* 

INPUT C„: 
Low-t«vei. 

INPUT Ca: 
All m?u3 

POWER SL 

■cc 
'do 

ACCKAJU 
CLOCK ?= 

pulse *;: 

ClOCk 

Transmits- 

INPUT S£~ 
Address 

OUTPUTr 
A<kJrwa 



NC" 



CONTROL TIMING 



CRYSTAL/CLOCK OPTIONS 
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: e Din o) the crystal package or 
external input. 



3 frequency selected by the 
uts, 

se inputs as shown in Table i 
-rout frequency, fp. 

t>e loads the receiver address 
the receiver address register 
3&ee) or hare wired to -5V 

Jt connect anything to thts pin 

2 toads the \ran*m:nor add'Oos 

>e transmitter address register ; 

bed or hard wired lo -5V I 

? inputs, as shown in Table i. j 

autput frequency, f T j 

frequency selected by the 
Puts. I 

i 
ither pin of the crystal oack- 
■ y of the external input. 



1 



ABSOLUTE MAXIMUM RATINGS 

Positive Vottage or: any Pin. with respect to ground 
Negative Voltage on any Pin, with respect to ground 
Storage Temperature 



♦20.0V 

-0.3V 

[plastic W package) - S5C to - t25"C 
(corarrvr. "L papttarjej - fi5'C to • T50 C 

*325*C 






Lead Temperature (Soldering. 10 sec.) 

'Stresses above those listed may cause permanent damage to tnedevtce. This isastress 
rating only and Functional Operation of the oevice at these or at any other condition 
abuve ttioae indicated in the operational sections of this specification are not implied. 



CLECTB1CAL CMABACTEPISTire 

(Ta = 0°C to 70* C. Vqq = -5V i5%. V 0D = -12V r 5%. unless otherwise noted) 



PARAMETER 


MIN 


TYP 


MAX 


UNIT 


t 
COMMENTS ! 


DC CHARACTERISTICS 












INPUT VOLTAGE LEVELS 












Low-levet, Vil 






0.8 


V 


excluding XTAL inputs 


High-level. V (H 


Vcc-1.5 




V CC 


V 




OUTPUT VOLTAGE LEVELS 












Low-level, Vql 






0.4 


V 


'OL * 3 - 2 "** 


High-toveJ. Vqk 


V C C- 1 -5 


4.0 




V 


l H = 100^A 


INPUT CURRENT 












Low-levet. l)L 






0.3 


mA 


Vj N = GND. excluding XTAL inputs 


INPUT CAPACITANCE 












All inputs, Cin 




5 


10 


pf 


v^ = gnp excluding xtal inputs 


POWER SUPPLY CURRENT 












'cc 




20 




mA 




'dd 




20 




mA 




AC CHARACTERtSTICS 










T A = +25*C 


. CLOCK FREQUENCY 




5.0686 




MHz 


XTAL/EXT inpufc 


PULSE WIDTH (Tpyv) 












Clock 










50% Duty Cycle ±10** 


Receiver strobe 


150 




DC 


na 


S*e Note 1 


Transmitter strobe 


150 




DC 


ns 


See Note i 


INPUT SET-UPTIME OsET- 


50 






ru 


See Note 1 


Address UP) 


SO 






n* 




OUTPUT HOLD TIM£(ThOLD> 












AOOfBSJ 




I 









-OCK OPTIONS 



NOTE 1 Input sei-up time can oe decreased to >0ns Dy increasing the minimum strooe width by 50 ns toa 
total of 200 ns 

All input! cuccpl XTAL EXT" have internal p u ll «p 'oe.ctoft 
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OPERATION 

Standard Frequencies 

Choose a Transmitter and receive' frequency from the taoie 
below Program :fte cnrrptiiwining arirtr«e inio TA-TTJ ana 
RA-RD respectively using strone Dulses or ay hard wiring the 
sirobe and address inputs 

Non-Standard Frequencies 

To accomplish non-standard frequencies oo one of the 
toll owing; 

1. Choose a crystal that when divided by the BR1941 gen- 
erates the desired Ireouency 

2. Cascade devices by using the frequency outputs as an in- 
put to the XTAL EXT inputs of !ne subsequent BR1941 

3. Consult the factory lor possible changes vta ROM mask 
reprogrammmg 

FREOUENCY OPTIONS 



TABLE 1 CRYSTAL FREQUENCY = 5 06S8 MHZ 





Trjnjmt ftecwv* 






Thwratni *autl 




[July 






AiWwsa 






1GX dock 1SX Cl«i 


Pfnwnl 
Error 


Crda 




D 


C B 


A 


flaw 


Drvaor 











SO 


0* KWl SKMl 


_ 


sewo 


6336 


C 





1 


7S 


12 1.3 


_ 


SO'50 


4224 


a 


o i 





no 


ITS 1 76 


~ 


so/so 


2SS0 





i 


1 


1345 


M52 2 152J 


a.oie 


SO/50 


2355 





1 





ISO 


2 4 2 4 


— 


50/SO 


2112 





' 


1 


300 


4 1 4( 


— 


so-so 


toss 


1) 


1 1 





600 


iS 96 


— 


s<vso 


528 





1 t 


I 


1200 


t»2 1S2 


— 


so/so 


264 







a 


taoo 


aa* 2»t 


— 


50/SO 


176 







t 


JOOO 


320 32 091 


0.2S3 


siyso 


isa 




1 


o 


2400 


344 334 


— 


50/50 


135 




1 


1 


3600 


%t% s?e 


— 


SO/SO 


ss 




1 





4300 


to 76 aa 


— 


so. so 


66 




1 


i 


7200 


11S2 115 2 


— 


stvw 


44 




' ' 


a 


9O0O 


ISO IM« 


— 


*a'K 


33 




1 1 


t 


19,200 


307i :t«s 


3 125 


5&SO 


te 










BR194V00 









TA8LE2 CRYSTAL FREQUENCY = 4.9152 MHZ 





TivitiWR*»vi 




TrwarMicai Acual 




Outy 






Menss 




Fi»QoBOCy Fr*qi*ncy 
'Of. Ooefc is* Ooc* 




Cyc** 




D 


c a * 


"si* 


Ouu 


a 


* o g 


» 


g.i Kf« a g khi 


_ 


saso 


6144 





1 


TS 


i2 i ; 


„ 


saso 


4096 





1 


110 


17* 17S98 


■0.0 1 




2«3 





1 1 


!jtj 


tiffl 21S2 


_ 


so/so 


22S4 





1 9 


150 


24 24 


— 


soso 


2046 





1 1 


300 


4( 4 J 


— 


SO/50 


1024 


° 


i i 9 


o&> 


» » J I 


~* 


aur»j 


512 





1 1 1 


1200 


192 19; 


— 


50/50 


2SS 







1*00 


28 * JS 7438 


■0 1» 




171 




1 


2000 


ko a:sisa 


4M 


SO/SO 


154 




1 


2400 


M4 384 


■~ 


so/so 


12« 




1 t 


1600 


576 S7S2S8 


0.39 




IS 




1 o 


4«00 


7* t 76 t 


_ 


so/so 


»4 




i a i 


mo 


IIS 2 114 306 


-orr 




*3 




t t rj 


8600 


IS36 tS3t 


_ 


50/50 


32 




i I i 


t»JO0 


307 2 307 2 


- 


SO/50 


16 


*wt* 


" rh» *<y cyctt a mx iuc 


By 50%<o«-, 


i 10S 

BFl941r-0S 
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OPERATION WITH J 

The BR 1 94: 5ajc =■ 
a crystal or 77,. '.ov» 
form mat aK>ears ar ; 
2) does not c^-t-'— 
and V IH - 2 ?V ' 
wavetor"i 

Since me DC 'ev» ; 
twe pent to :v3c a . , .* 
sianec) to loo« 'v s~ 
XTAL EXT .»: :-.jc 
magnituoe Tr.,5 a :;, 
ditior.ai cor^Dcr^e-ts 

OPERATION WITH T 

Wllh CJOCK '*^-C_i^lC 

The BR1941 ~a, s: 
Overshoot o f ^»-5 r .; 
lectiveiy "aoi-ce-;' or- 
twice eioecrec 5£-jc 

^tgj't 3 artels 5 *T^-«i 

probiem 

The design me'hocs r . 
iollowing. 

i Mirwruje T>e P C 
trace can ace ic 
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TABLE 3 CRYSTAL FREQUENCY 5 0688 MHZ 



-Wh*n ir» ojiy eyo* is not eiiCSy 5C« < >s S0"« 





T>in*mfta»c*"'a 






T"h«Of«|iCd! 


Actual 






Aodrcss 




3iufl 
Sato 


33)t Oocn 


c 'MU«nCT 

321 Doci 


P»f< 


o 


C 


B 


* 


r' 








a 





SOi 


5 6 Km 


I Mm 




<! 





a 




75 


7 < 


24 









i 


a 


HO 


3S! 


353 










t 




I3J 5 


* 30* 


4 303 















ISO 


48 


41 







1 







ZOO 


64 


64 







1 


1 




wo 


96 


9* 







1 


1 




600 


19 3 


19 3 






n 







1300 


38 4 


384 









3 




i«00 


17 6 


S'S 









I 




2*00 


rss 


76 a 




t 





1 




3SO0 


1153 


1163 






1 


a 




4900 


IMS 


tut 




t 
1 
1 


1 

- 1 

1 




i 
i 




7200 
9600 
1930C 


3304 
3G7? 
614 4 


330 4 

jsais 

633 6 


3 
J 



wsc 


:>6a 


»so 


31'3 


50 5C 


144G 


50 5C 


V78 


MM 


1056 


40 50 


733 


60 SC 


536 


SOW 


364 


»sc 


133 


3^i- 


*s 


50 SC 


So 


»sc 


44 



! *^ 
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APPLICATIONS INFORMATION 



Duty 

Cycu 



so'so 


S336 


50S0 


4224 


sctso 


3880 


SO. 50 




<J,W 


J113 


l^^ 


I OSS 


Hi^P 


K« 


50/r^i^ 


2S4 


so-; 


)7g 


»» 


1M 


SOrSO 


132 


SO/50 




SQ5C 


Sfl 


SO 50 


44 


4*5i 


33 


» 50 


IS 



Duly 




CKK 




% 


0»v>«or 


SO/5C 


St44 


sasa 


4496 




3793 


»50 


»m 


W50 


204$ 


<a>sa 


1034 


»SJ 


513 


50,50 


250 




171 


VUSO 


1*4 


50.50 


138 



SOW 
5WSO 



OPERATION WITH A CRYSTAL 

The BR 19*1 Baud Rate Generator may be driven oy eerier 
a crystal or TTL level doc* When using a crystal. the v»ave- 
form that appears a! P>ns ' (XTAi.EXT 1 ) and 18 iXTAi EXT 
2) does not conform to the normal TTL limits of Vi L s 3V 
and VjM » 2.0V. figure 1 illustrates a typical crystal 
waveform 

Srnce the D C level ot the waveform causes the leas; posi- 
tive pent to typicai'y oe greater than 8V, the 8Ri54i is de- 
signed to loox lor an ecae. as opposed to a TTL ;evei Tr-e 
XTALEXT logic trigger or a rising edge of typically *V :r 
magnitude This ai.ows the use d a crystal without any ad- 
ditional components 

OPERATION WITH TTL LEVEL CLOCK 
With doc* treauenoes m the area of 5 MH;. s.gndcam 
oversnoot ana uncershoct can appear at pins i ano or 18 
The 8R1941 may. a: times, trigger on a nsmg edge of an 
overshoot or undershoot waveform, causing the device 'o e'- 

IcUively ' double-triascr 1 Th.s oliijnonisMn may ms-Ll an ^ 

twice expected baud 'ate. or as an apparent device ranure 
Figure 2 shows a typical wavefemn that exhibits the 'nng-ng 
problem. 

The des-g" mcthoi*! roqu.'*! » mmmnn rmomo inrilJCie the 

lot! owing. 

l. Mintmne the P C trace length. At 5 MHz each inch ol 
trace can add sgmficantly to overshoot and undershoot. 



2. Match impedances at Don ends ot me trace For ex- 
amnte a wnes res.sto' near 'he BRlS^t may be helpful 

3 A unitorm impedance is important This can oe accom- 
plished through me use o' 

a. parallel ground ii^es 

D evenly spaced g'Ouic :mes crossing the trace on 

the opposite sioe o' p C ooard 
C an inner t^ane Of grouna. eg . as in a tour layered 
PC board 
In tne event that rtrtgtng e*:5ts on an already tiiisned ooard. 
Severs: lettinitiues tan &e u 5 M r<3 rcduoo -t Th «» »'» 

1 Acc 3 series 'esistor to ^.atch impedance as snowr. ,n 
Figure 3 

2 Aoc pol-up p^.i-oowr. res:s;or ic matcn impedance, as 
ShOivn ir. Figure £. 

3 A"oc a high speed 0>oae to cianp undersnoot as shown 
in e igure 5. 

The metnod that 'S easiest to implement >n manv systems ;S 
method * the senes resistor Tne series resisto' w" cause 

ii-ir D C ! t>ci io ariift jb &^i *^^' cj*mc rtoj ^aosfi a rirnnie'n 

since the BRt9«i is triggered Py an woe. as opposed tp a 

TTL level 

The BRi3^i Baud Rate Generator can save both Poarc 

either a crvstai or a TTL ievet clock, tne user cai minimize 
the logic req-jired to prov.pe Daud rate clocks in a grven 
oesign 
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CRYSTAL SPECIFICATIONS 

User must specify termination [pm wire, other) 

Frequency— 5 0688 MHz. at 4 9152 MHz 

Temperature range C to 70'C 

series resistance SO 1 .! 

Series resonant 

Overall tolerance - 0i e » , 

CRYSTAL MANUFACTURERS (Partial List) 
Northern Engines*. ng Laooratones 
357 Beiott Street 
Burlington. Wisconsin 53135 
(414) 763-3591 



Buloira Frequency Control Products 

61 -20 Wcodsioe Avenue 

Wooas'Oe. New York '1377 

(212)335-6000 

CAL Crystal 

1142 N Gilbert Street 

Anaheim. California 92801 

(Available tn HC-ifl small can) 

(714)991-1580 

CTS Knights inc. 

101 East Churcn Street 

Sandwich, Illinois 60>*8 

(815)786-8411 



VOLTS 




Figure 1 TYPICAL CRYSTAL WAVEFORM 



T>me 




£> 



Figure 2 TYPICAL "RINGING" WAVFPnciJ 
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11377 



2901 
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~) ; 



Rl 

& — ^^v 



R2 

{>o-AV\A/ — i 



BR1941 



Typical Values 
Pi = R2 * 331) 



Figure 3 SERIES RESISTOR TO MATCH IMPEDANCE 




Typical Values 
R1 s R3 = 2.7K 
R2 = R4 = 3.3K 



Figure 4 PULL-UPffUlL-DOWN RESISTORS TO MATCH IMPEDANCE 




Figure 5 HIGH-SPEED DIOOE TO CLAMP UNDERSHOOT 
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FEATURES 

ASYNCHRONOUS '^ CI 

• FULL DUPLE* C = = = 

• SELECTABLE 567 : 

• LINE BR£A* 2"E^ 

• 1. V.i. or 2 STC^B-- 
. FALSE START 5T Z 

• OVERRUN AN2 -=.- 

• DC TO 36*. 5'" it 

• DC TO 6CC* "5 C. 

• 82$1 3251 A AS^C- 

• REOUIRES .'O A5- 
'« 28 PIN PlAS^C C- 

• -S VOLT ONLY 

SYSTEM COWPftTISiL 

• DOUBLE SL1FFE". ■■ 

• B 6tT 91-DlREC'C 
CONTROL WORCS 

• AU INPU'S A!Vj_-. 
. CHIP SELECT. P = . 

• ON-LiNE d:a3:.C3" 

• THREE STA^E u- ; 
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Keyboard Encoder Read Only Memory 



FEATURES 

« Data output directly compatible with TTL 
« N Key rollover or lockout operation 

* Quad mode 

■ Lockout/rollover selection externally selected as option 

■ On chip-masier/slave oscillator 

■ All 10 output bits available 

■ Fully buffered-data outputs 

■ Output enable provided as option 

■ Data compliment control provided as option 

■ Pulse or level data ready output signal provided as an option 

* Any key down output provided as an option 
» Contact bounce circuit provideo to eliminate contact bounce 

■ Static charge protection en all input/outputs 

■ Pin for Pin replacement for Gl AY-5-3600 

GENERAL DESCRIPTION 

The SMC Microsystems KR3600-XX is a Keyboard Encoder 
containing a 3500 Dit reac only memory ana an tne logic 
necessary to encode single pole single throw keyboard 
closures into a 10 bit code. 

The KR3600-XX is fabricated with a sow voltage p channel 
technology and contains the equivalent of 5000 transistors on a 
monolithic chip in a 40 lead dip ceramic package. 

, , , BLOCK DIAGRAM 



PIN CONFIGURATION 
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DESCRIPTION OF OPERATION 

The KR3600 contains a 36C0 bit ROM 9-staoe and 10-stage ring counters, a 10 ait comparator, timing 
cifcuitry. a 90 bit memory to store tne iocation ol encoded keys for n key roMover operation, an externally controllable 
delay network lor eliminating the effect of contact Bounce, an ouioutdata Suffer, and TTL/DTL/MOS compatible 
output drivers. 

The ROM portion of the chip is a 360 by 1 bit memory arranged into four 90-worc by 10-bit grouos The 
appropriate levels on the Shift and Control Inputs selects one of 'he four 90-*-'.aro crouos: 'he 90-ind;viduai word 
locations are addressed by the two ring counters. Thus, the ROW address is formed by comointng the Shift ano Control 
Inputs with the two ring counters 

The external Outputs of The 9-stage ring counter and the external incuts to the 10-bit comparator are wired to 
the keyboard to form an X-Y matrix with the 90-keyooard switches as the crosspomts In the stancoy conditions, when 
no key is depressed, the two ring counters are clocKed and sequentially address me ROM. thereby scannmg the key 
swilcnes for key closures. 

When a key is depressed, a single path is completed between one output of the 9-stage ring counter (X0 thru 
X8) and one input Of the IQ-btt comparator (Y B -Y--.). After a number of clock cycles, a condition will occur where a 
level on the selecled path to the comparator matches a level on the corresponding comparator input from the 
10-stage ring counter 

N KEY nOLLOVEn When a maieh occurs, and trie key has not been encoded. :he switch bounce delay networ-K 

is 7 enabled. !f trie key is stilt depressed at the end of the selected delay time, the cede fc-r tne depressed key is transferred 
to the Output data suffer, the data ready signal appears, a one is stored in the encoded «ey memory and the scan 
sequence is resumed If a match occurs at another key location, she seauence is reoeated thus encoding the next key. 
If the match occurs for an already encoded key. the match is not recognized. The code ol the last key encoded 
remains in the output data puffer. 

N KEY LOCKOUT — When a match occurs, the delay network is enabled. If the key is still depressed at the end of 
the selected delay time, the code for tne depressed Key is transferred to the output cata buffer, ibe caia reacy signal 
appears and the remaining keys are locked out by halting the scan seauence The scan sequence is resumec upon 
key release. The output Cata buffer stores tne code ol the last key encoded 

SPECIAL PATTERNS — Since the selected coding cf each key and all the options are defined during the 
manufacture of the chip, the coding and options can oe chanced to fit any particular application of the keyocard Up 
to 360 codes of up to 1 bits can be programmed into tne KR3600 ROM covering most popular codes such as ASCII. 
EBCDIC, Selectric, etc., as wel! as many specialized codes. 
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CUSTOM CODING INFORMATION 

The custom coding information for SMC's 
3600 Bit Keyboard Encoder ROM should 
be transmitted to SMC. The Truth Table 

should be completed on tne format supplied. 



LEGEND 

CC = Complement Control 
ako = Any Key Down output 
B10 = B10 IData) Output 
LO/RO = Lockout/Rollover 
CE = Chip Enable 

Inte'nol Clock — Self Contained O»etl!ator 

External Clock = External Frequency Source 



Pin 4 



■ lo/ro 



Pin 5 



— CC 

— CE 



cc- 



— CE— 



-" ; ?*.Ob',T-. 



— AKO- 



— AKO 

— B10 

— CE 

—ako: 

— BIO' 

— AKO 

— B10 

— BIO' 



-iO/BO- 



-.cc« 



Pin1 



• CC 

Pin 2 



CE 
CE 



Pin 3 



— CS- 

— AKO- 

— AKO- 
•AKO' 

Pin 4 



— AKO 

— .£10 " 

— si a , 

— 310' 
'B10 

Pin 5 



OPTION SELECTtON/PIN ASSIGNMENT 
FIGURE 1 
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MAXIMUM GUARANTEED RATINGS* 

Operating Temperature Range 0°C to + 70 C C 

Storage Temperature Range ~55°C to +150°C 

Lead Temperature (soldering, 10 sec.) +325°C 

Positive Voltage on any Pin. V cc +0.3 V 

Negative Voltage on any Pin. V cc: —25 V 

"Stresses above those fisted may cause permanent damage 10 the device. This is a stress rating only 
and functional operation of the device at these or any other condition above those indicated in the 
operational sections of this specification is not implied. 

ELECTRICAL CHAPACTERISTICS 

(T A = 0'Cto70 C.V cc = +5V =5%, V GG =-12V*1.0V 1 V 00 = GND. unless otherwise noted) 



Characteristics 
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See Bfock diagram footnote* 
for typical R-C values 
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V-„ = +5V 


X Output (X,-X 3 ) 












Logic "1 " Output Current 
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V 3 . ; = V cc {SeeNote2) 
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Vo^ = V cc -10V 


Y Input (Y -Y,) 












Trip Level 
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Y Input Going Positive (See Note 2) 


Hysteresis 
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(See Notel) 


Selected Y Input Current 
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Input Capacitance 
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at0V(AI! Inputsj 


Switch Characteristics 
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See Timing Diagram 
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(See Note 1) 
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Any Key Down Output, 
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l«. 


- 


12 
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V« = -12V 



; - 


'1 


■ ' 


...J 



"Typical values are at + 25*C and nominal voltages. 

NOTE 

1. Hysteresis is defined as the amount of return reauired to unlatch an input, 

2. Precharge of X outputs and Y inputs occurs daring each scanned clacst cycle. 
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TIMING DIAGRAM 
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MINIMUM SWITCH CLOSURE 
— »0 CLOCK CYCLES 
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DELAY 



OATA READY 

STR08E i 



vJ I — : — . 
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OUTPUT (_ 
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: PULSE 



j Presets at first x y "1 

T"™ I AFTER FIRST Xi Ti j 



RESUME SCAN RW- 
n KET ROLLOVER 



-RESUME SCAN FOR 
« KEY LOCKOUT 



MINIMUM SWITCH CLOSURE 'SWITCH BOUNCE + l90*-f> + STR08E DELAY + STROBE WIDTH 



MAXIMUM DETERMINED BY 

EXPECTED 4 EXTERNAL C 

©CTtRumeo wimuuh TIMt 

BY FREQUENCY REOUiREO BY 
OF OPERATION EXTERNAL 

(EXTERNAL RC) CIRCUITRY 
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Jt" OUTPUT STAGE TO KEYBOARD 



> TO KEYBOARD 



CHARGE, 
PROTECTION „ ..,,„„„ 

DEVICE v ee COUNTER 



OUTPUT DRIVER 



NOTE: Output driver capable of driving on* 
TTL load with no external realtor. 
Capable ol driving two TTL loads unrig 
in external e.S<f? remtor to Vqq 
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DESCRIPTION 



The KR 3600 PRO is a MOS/LSI device intended tostmpiify 
the interface of a microprocessor to a keyboard matrix. 
Like me other KR 3600 parts, tne KH 3600 PRO contains all 
of the logic to de-bounce and encode keyswitch closures, 
while providing either a 2-key or N-key rollover. 



The output of the KR 3600 PRO is a simple binary code 
which mav be converted to a standard information code 
by a PROM or directly by a microprocessor. This permits 
a user maximum flexibility of key layout witn simple 
field programming 



The code in the KR 3500 is shown in Table I. The format 
is simple: output bits. 9. 6. 7, 6. 5, 4 and 1 are a binary 
sequence The count starts at XQ, YQ and increments 
through XOYl, X0Y2...X8Y9. Bit 9 is the LSB: bit 1 is 
the MSB 



Bits 2 and 3 indicate the mode as follows: 
Bit2 Bit 3 

Normal 

1 Shift 

1 Control 

1 1 Shift Control 

For maximum ease of use and flexibility, an internal 
scanning oscillator is used, with pin selection of N-key 

lOCXUUl (also Known as 2-Key rollover ) and N-Key rollo»er. 

An "any-key-down" output is provided for such uses as 
repeat oscillator keying. 

Figure l shows a PROM -encoded 64 key, 4 mode applica- 
tion, using a 256x8 PROM, and Figure 2afuil90key.4 mode 
application, utilizing a 512x8 PROW. 
If N-key rollover operation is desired, tt is recommended 
that a diode be inserted i n series with each switch as snown 
This prevents "pnantom" key closures from resulting if 
three or more keys are depressed simultaneously 



FIGURE 1 

KR 3G00 PRO TYPICAL APPLICATION 

64 KEY, 4 MODE 
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FIGURE 2 
KR 3600 PRO TYPICAL APPLICATION 

90 KEY, 4 MODE 
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Electronic Data Processing 



MM5034, MM5035 Octal 80-Bit Static Shift Register 



General Description 



The MM5034 octal 80-b.t shift register is a monolithic 
MOS integrated circuit utilizing N-channel low threshold 
enhancement mode anti ion-implanted depletion mode 
devices. 

The MM5034 is designed for use in compter dispfay 
peripherals. All inputs and outputs are TTL compatible. 

The Clocks and r^eirpul»t» togie are interna! to redute 

systerrf- component count, and TR [-STATE 1 output 
buffers provide bus interface. Because of Hi N channel 
characteristics, single 5V power supply operation is 
required. 

Simple interface to the NSC CRT DP8350 controller 
and character generator to incorporate an entire CRT 
terminal is feasible with the MM5034. 

The MM5034 is available in a 22-lead dual-in-line pack- 
age. 



Connection Diagrams 



Dual-in-Lme-Package 



RECIRCULATE — 
OUTPUTS- 
OUTPUT? 3 
OUTPUTS- 
OUTPUTS— 
OUTPUT * 

output: 

flUTPUT 3 

OUTPUT l — 
OUTPUT SELECT 



JI 



10 

.4. 



INPUT ! 

— INPUT 7 

— INPUTS 
INPUT 5 

— INPUT* 

II 
|— INPUT 3 

1! 

— INrUT 2 

Tl 

— INPUT 1 

13 

— NC 

— CLOCK IN 



Order Number HMM34N 

Sm Ptckige 21 



CXI 
O 
CO 

4* 



The MM5D35 is a 20-pin version of the MM5034 with 
the TRt-STATE output select feature omitted, for a 
simpie data in/data out operation. 



Features 



Sinaie SV nr>wpr supply 
internal clocks 

High speed and static operation 
TR I -STATE output buffer 

R«sirouiate and sui^ui stltfti tnaepenoertt 

TTL compatible 



Applications 

■ CRT displays 

e Computer peripherals 



Oual-in-Line-Package 



RErmruutTE— ' 




■*%„ 


OUTPUTS — 




— INPUT* 


OUTPUT? — 




— INPUT 7 


OUTPUTS — 




— INPUTS 


OUTPUT J — 


uusus 


— INPUTS 


OUTPUT 4™ 




— INPUT* 


OUTPUT 3 — 




— INPUT 3 


OUTPUT 2 — 




— INPUT 2 


OUTPUT 1 — 




— INPUT 1 


tl 




— CLOCK IN 



Order Number MM503SN 
See Package 20A 
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CO 
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Absolut© Maximum Ratings 








Supply Vol rage 7 V c 






Input Voltage 7 Vqc 






s 


Power Dissipation 750 mW 








Storage Temperature Range -65" C to +150"C 






CO 

o 


Lead Temperature {Soldering, 10 seconds! 300°C 












in 








£ 
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Electrical Characteristics v DD = 5v±5%,TA»o cto+7o c 








PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 




Clock input 










— ~" 




X-QgJ^sl *'-y*' Jnput Valtd^C 




2.2 






V 




Logical "0" Input Voltage 








0.8 


V 




Data and Control Inputs 














\_e*Qtr.A\ "1* J Inpur Voliag* 




3.3 






V 




Logical "0" Input Voltage 








0.8 


V 




Data, Clock and Control Inputs 














Logical "1" Input Current 


Vin-5V 






5.0 


jiA 




Input Capacitance 


V, N = 2.5V 




5-0 


8.0 


pf 




Output: 














Logical "1" Output Voltage 


(OUT 3 100 mA 


2.4 


2.8 




¥ 




Logical "0" Output Voltage 


'OUT* 1.6 mA 




0.25 


0.4 


V 




TRI-STATE Output Current 


VOUT - 5V 
v 0UT = 0V 






-5.0 
5.0 


dA 




Supply Current 






60 


90 


mA | 




Timing 










i 




Clock Frequency 









3.0 


MHi 




Clock Putio Width High 


(Figuxr V 


125 




10.000 


ra j 




Clock Pulse Width Low 


[Note 1) 


125 




00 


m ■ 




Output Rise and Fall Time U r , tf) 


(Figure 1j 




40 


50 


IH I 




Set-Up Time 


(Figure 7) 


100 






» j 




Hold Time 


(Figure 1) 









m ] 




Output Enable Time 


(Figure 1) 






185 


"! 




Output Disable Time 


(Figure 1) 
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Clock Rise and Po!l Time 


{Flgur* 1) 






5.0 


*° i 




Output Delay, itpQ) 






SO 


185 


rtt K 




Nou 1: Trie ctoek input mutt txjta low Itvel for DC rtorije. Minimum enij« width 11 w met 10 m t, and tf. 








MM5034, MM5035 Recirculate and TRI-STATE Operation 




he first 




Recirculate is used to maintain data in the shift register output of the last shift eel! back 


the input of % 




after it has been loaded. While the shift register is being shift cell for each of the 8 register 


s. 






loaded, Recirculate must be at a logical "0". When the 








loading n completed, Recirculate should be brought to a For the output to be in the TRI 


STATE mode output 




logical "1". This disables the data input and feeds the select should be at the logical *T 1 


svel. 
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FIGURE 1 



Typical Application 
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FIGURE 2. CRT System Diagram Uting the MM5034, MM5035 it a Line Buffar with DMA 
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CRT 8002 

fJLPC FAMILY 



CRT Video Display Attributes Controller 
Video Gens 
VDAC™ 



orator 



FEATURES 

□ On chip character generator (mask programmable) 

128 Characters (alphanumeric and graphic) 
7x11 Dot matrix block 

□ On chip video shift register 

Maximum shift register frequency 
CRT8002A 20MHz 
CRT 80023 15MHz 

Access time 4G0ns 
G On chip horizontal and vertical retrace video blanking 
G No descender circuitry required 

rjj Fuui ii'iaJesofopetduon (iniei nfiAaUle) 

Internal character generator (ROM) 
Wide graphics 
Thin graphics 

External inputs (fonts/dot graphics) 
G On chip attribute logic— character, field 
Reverse video 
Character blank 
Character blink 

Underline 

Strike-thru 
G Four on chip cursor modes 

Underline 

Blinking underline 

Reverse video 

Blinking reverse video 
G Programmable character blink rate 
G Programmable cursor blink rate 



PIN CONFIGURATION 



VIDEO 


1 




v> 


GJ28 


RET9L 


LD/SH 


2 




3 27 


CURSOR 


VDC 


3 




3 26 


MSfl 


Afl 


4 




3 25 


MS1 


A1 


5 

6 






3 2* 
ZJ 22 


BLIMK 


A3 




V SYNC 


A3 


7 




13 n 


tMASi, 


A4 


s 




~~1 2' 


PSVID 


A5 


9 

10 






3 20 

3 is 


unpln 


A6 




STKRU 


A7 


ll 


L_ 




J IB 


Al lit 


V-_c 


12 


C 




3 I? 


G.\n 


R2 


13 


c 




GJ 15 


p.e 


R3 


14 


c, 


3 15 


Rl 



G Subscriptable 

G Expandable character set 

External fonts 

Alphanumeric and graphic 

RAM, ROM. end PROM 

G On chip address buffer 

C On chip attribute buffer 

G +5 volt operation 

G TTL compatible 

G MOSN-channel silicon-gate CCPLAMCS 5 - process 

G CLASP* 5 technology— ROM and options 

G Compatible with CRT 5027 VTAC* 



General D 

The SMC CRT S002 Video Display Attributes Controller 
(VDAC) is an N^nannel COPLAMCS* MOS'LSi device 
which utiles (Jlasp* technology it contains a 
7X11X128 character generator ROM. a wice grasses 
mode, a thin graphics mode, an external input moce, 
character address data latch, field and or character 
attribute logic, attribute latch, four cursor modes, two 

piogiaimniiu^e t>\niV> ra\t;>. a^>d a VugVi speed v >deo 

shift register. The CRT 3002 VDAC" is a companion 
chip to SMC s CRT 5C27 VTAC. Together these two 
chips comprise the circuitry required for the display 
portion of a CRT video terminal 

I ne UH i bulk vioeo output may oe connecieo aireciiy 
to a CRT monitor v.deo mput. Tne CRT 5027 bianKi.ng 
output can be connected directly to the CRT 3002 
retrace blank input to provide both horizontal and 
vertical retrace Planking of the video output. 
Four cursor modes are available on the CRT 8002. 
They are: underline, blinking underline, reverse video 
block, and blinking reverse video block. Any one of 
these can be mask programmed as the cursor func- 
tion. There is a separate cursor blink rate which can 
De mas* programmed to proviae a T5HZ to i hz otznK 
rate. 



escription 

The CRT 8002 attributes include: reverse video, char- 
acter blank. p-ink. underline, and strike-thru. The 
Character oiiriKrateismasK programmable *rom 7.5hz 
to 0.5Hz and has a duty cycle of 75/25. "he underline 
and strike-thru are similar out independently con- 
trolled functions and can oe mask programmed to any 
number of raster lines at any position in the character 
blwufc.. These aUfiU^ies ass avciiab-.e in a\i modes. 

tn the wide graphic mode 'he CRT S0C2 produces a 
graphic entity tne size of the characte r p;ock. The 
graphic entity contains 8 parts, eacn of whicn is asso- 
ciatec with -ne oit of a qrachic ovie. thereby crovid- 
ina for 256 jnioue grachic symcols. Thus, the CRT 
8002 can produce either an airnanumenc symbol or 
3 graphic entity depending en the moce selected. 
The moce car. be cnangeo on a per character basis. 

The thin graphic mode enables the user to create sin- 
gle line drawings and forms. 

The external mode enables the user to extend the on- 
chip ROM character set and'or the on-chip graonics 
capapilities by inserting external svmbois. These ex- 
ternal symoot's can come rrom either ram. rom or 
PROM. 
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BLOCK DIAGRAM 



access oata . *3^ 



RETRACE 3LANK - 
ATTfllBUTe ENABLE 



MCOE SELECT 8 
MCOE SELECT : 



REVERSE VICES • 
CHAS,*CT;R oLANK — 



ACCESS 

;a-a 



1 



I STR:Kt-THfiu f 

fLJf±_N-i 



J'OE-LINi / 






<> 



A. 



V 






SLINK 



STRIKE THSj 



=l_! M 



OEE 



1 1!« ;i8 
now 



AT? 3^Ti. 



■F 



video per c lock 

LOAO.'Sfi'T 



-c 




\Zt C3 V 



J-T 



1 CU?S03 RATP 




CGIC CHARACTER aATE 
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FIGURE 7 
AC TIMING DIAGRAM 
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DESCRIPTION OF PIN FUNCTIONS 



PIN NO , SYMBOL 



I INPUT' : 



"unctiom 



1 



VIDEO Video Output 



. ... _ ssitw lor i-oeh s< 

row (Rfli and -ows R 12 to =15 are ~" 
Character is defined in the Don „, 
' of the SOW, via the attribute ioci 



The vaeo output contains the cot stream fttr the selected row of trie aic.ra- 
numeric. wide g'apnic, tnm graphic, or exie'nal character after processing o> 
the attnoute logic, and the retrace blank and cursor inputs. 
In trie alphanumeric mode, tne cnaraeters are 30?.' programmed into 'he 

77 dGIS !7Xt:. ii,occtcd for- ;acri a* trie T?U criara;!cr3 Gee ii^^jrr 3 The :uu 

rmaiiy ail ;eros as «s column C7. Thus, fa 
Da jndea ov R 1 to R ■ : and C3 :o C6. When a row 

-. -.- -._ .__._ . ... ..nrailet ica-dec into ins S-ait shift- 'eoister. 

the firs; bit serially snilted out :sG" :A :ero. or a one in REV ID i I; is followed 

by C5.C5, through C3. 

The timing ct the Load.Shift pulse wii! determine the number of additional 

( . zero to N) oackfill zeros for ones if >r>. REVIDI shifted out. See figure i. 

When the next Load/Shift puise appears the next character's row of the RDM, 
a the attribute logic, is paraiiel ioacec into the shift register ana the eyae 



ToT^iT" 



"LoatJ^SVi'A 



: repeats 

The a b^ 



ihii 



_^. . . peiral^l-^ ioa^i or ^e 

by the Load/Shm input. When iow, this :i 1JU 
serial shifting with each Vines Dot Cloc* puis 
parallel (broadside: cata incuts 
on the next v-dna Oct Clock puis? 



ios» are eviaal-sneu 

nout enaoles the shift register for 

pulse, vvnen nicn. the sni'i register 

inabiea 3-nc synchronous ioaaing occurs 

g parai'e loading, serial data f: ow 



VDC 



Video Dot Clock 



on tne next v;Cr>o uct cock puise. tjurrng parai'e loading, serial data f ; oi 
is inhibiled The Acdress.- Data inputs iap-a? 1 are latched on the negat-v 
tfnnaitian at uvj Luju. 5hm irsu! See -'mmo c ! 3grarr., ticure .■". 



A3-A7 



Address' Data 



12 



Vc= 



PowerSuoply 



Frequency at which video is shifted 

tn the Alphanumeric Mods the 7 tms oh inputs iAC-AS; are internally cecco.ee 
■ to address one of the *2S availaoie characters <A7 = X'i 
'A0-A7 iyusep :c insert an £ pit word fron 

cr RAM in'^i rhe .nn-mip i-n^Lig i^-:?. 

usee to define one of 256 gra-h:; entitle 
used to define tne 3 line segments. 



In the Exte'ris; Mccs 

sefined external RC.M. PSQ.V 

«08 G.'SBh-C W6003 A0-A7 ; 3 

: thin Graohic Mode A3-A2 ,s 



ttser 



PS -i- 5 vot: power suopiy 



l3ti.l5.lSR2.R3Rl.B3 RowAdcress 



17 



GNO 



Ground 



GND 



J_hj;^jjj^nary inputs define the row actress in tr.e current character a;cc.<. 
Ground 



18 



ATTEE 



STKRU 



AttriDute Enable 



Strike-Thru 



■ A positive level en this input enas-ies data from the Reverse Video. Cr:a:adte r 
Blank, Underline, Strike- 1 hr-j. SiinK, Mode Select fi, and Mode Seiect 1 i^:-j:s 

; to 5e Stro bed ;nto the on-chip attribute latcn at the negative transitrc-. of 

the Loadr'Shit: pulse. The latcn loading is disaDiea when this input is low. 

: The latched attributes will rerrsam fixed until this input deccrnes high ac3:.".. 

'To ttclliiate aiiricutc [altliiiru up; a una:auit?r Uy unaraciier 32SIS. IIBAi's; 

high. See '.irrvng diagra m, figure 7. 

■ When this input is high and RETEL - 0, the parallel inputs to the shift register 

■ are forced high {SRu-SPD. prcvrd ! ng a soiid line segment througncu' tne 
; Character block. The coeration of Stride-thru is modified by Reverse Vices 

(see taDle \). In addition, an on-civo ROW arooramma^le de^.iripr is avsi.ah's 
: to decode the line count on whicn stri^e-t^rg -s to oe piaced as we, I as to 

■ program the strike-tnru to be 1 to N raster lines nioh. Actually, the sinke-!"ru 
decoder ,'masK p.rcgra.rnn3Die , i iodic aiic.v; the stf'Ke-tnru to' be any number 
p.- arrangement of hor';on;ai Sines in tne ct",arat:*.er z>\sz*-- The standard stnive- 
ttvu vt-iil be a doubie Vine on rows 35 and 3£ 



When ;hl3 inp„- : i 5 hfgh and PETBl - C, i : ie ja; 
are forced high ISRC-SR7;. orov ding a sond 
character block. The operatton of underline 
[see table i;. Jn addir-on. an cn-chio ROM orog 
to decPde ','r,^ line count on v,'n. : on underline 



it;i inp^i-a m ;ne snirt rs-grster 
; r» segment thrcughout tne 

modifed by Reverse V--:ec 
"friable oecoder is avai^aoe 

to Ce placec as wei: as tc 



program the -underline to be t to N raster unes high. Actually, tne ender-ne 
decoder imask programmabis; iogic aiio-w^ tne uncers*r,e i ce any nurnoar 
or arrangement of ho:-.;cn;ai iines in ihe character DiocK. The stanaa'd unoe^- 
Itne wtil be a sine I e hne on 31 1. 



22 



REVID Reverse Video I 



CHABL Character Blank : I 



When mis input is sow and RET3L = 0. data ;n;o the Attribute Lo^-c is p-esented 
directly to tne s.iitt register parane 1 inputs ft.nen reverse viceo is *.-gh data 

intn the Altrihu!o Logic is iiuortea a"<3 tnsn srseonlei^ tc tne 3 hif( rci;i-<)cr 

parallel inputs. T his operat ion re verses the cats and field wioeo. See taoie '. 
Vihen this mput is high, the parallel inpu's to tne shift recister are ai" set low" 
providing a p(a«K cna'actar hne segment. Character cianK wii! ovs-r:ce biin<. 
'The operation of Character Biank is mooified by the Reverse Video ,np u ' 
See table 1. 
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0LINK 



Blink 



This input is used as the clock input for the two on-chip masiTprogramrr^pie 
■ blink rale dividers The cursor bimk rate ,'S0.'50 dutv cycie! will be twice tne 
character blink rate i 75, '£5 cu!y cyciei. The divisors can be orogrammec from 
-h 4 to - 30 for the cursor I - i to - 60 for the Character; 
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MS1 
MS0 



Mode Select i 
Mode Select 



MSI | MSO 


MODE 


1 i 1 

! 

o I 


Alphanumeric 
Thin Graphics 
External Mode 
Wide Grannies 



When tms input is high and h£T3L-0 and CHA3L*=0. theVhatacter will oiin- 

a^ the programmed cr.5n:r;;Er oimK rgie. Dnr.knig is iitu'r-iuiiaimu uy =io.r.*.;ivi 

the character biock with ;he interna: Character Siinn ciock. Tne standard 
| charac ter bunk rate is 1.875H;. 

These 2 inputs cef'ne the four mcues of operation of the CRT 3DC2 as fofews. 
Aiona numeric f/o oe - in ;nis mode addresses A0-A6 ,A7=X: are in- 
ternally decocec to address 1 of the 123 avacaole ROM characters. The 
addressed character aiong with the decoded row wilt define a 7 bit outout 
from the ROM to be loadec) into the shift register via the attribute logic. 
Thin Grap hics iVocie - In ihis mode A3-A2 tA3-A7 = X) wilt be loaded 
into the thm grannie logic along witn the row addresses. This iodic wi-. 
define the seg-'ments of a graphic antify as defined in figure 2. T ne":oo of 

tne en^ly svi.f bc3,i on ro»v OCGO an^ »i = l end =:^ a TiasK progr dliimatji^. ruv . 



148 



ll W60t : ™ ,w» ' ■ * -»; i > W ' * . i ■ p j-.n i - w i n ry-y 



r OT 



""nr^ilW^if | 



«j>*JUin 'imumii 



■ ■-->-•'- '-'^^.f'-j 



DESCRIPTION OF PIN FUNCTIONS 



sing) 
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* 3 row 
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'flowed 

::tional 
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= ROM. 
- cycle 

Wished 
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agister 
occurs 
:a flow/ 
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:coaed 
Mode, 
=ROM 
*-A7 is 
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again. 
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JOister 
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Video 
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as to 
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ianted 
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Tlow, 
:!ink. 
.■-put 

:* the 

1 from 

3! ink 
,ikiog 
-.dard 

liows: 
re in* 

;. The 

JUtDUt 

>aded 

Z will 
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PIN NO. [ SYMBOL. 



NAME 



I SPLIT- 
OUTPU; 



FUNCTION 
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CURSOR Cursor 



t E't er p,? ' . Moce — In this mode the inputs A0-A7 go dr'ectly from the 
j character ;at-n into the shift register via !he attribute logic. Thus the user 
i may define external character fonts or graphic entities m an external 
i PROM. ROM or RAM. See figure 3. 

W ide Gra p hics Moae -In this made the inputs A0-AT will define a graphic 

entity as gesc'^ec .n '^uro V Each line o* tr>e ^rae^'C (jni'iv -3 dclc-nm^d 

6y the wtae grachic icgie in conjunction with trie row rnsuls R3 'c 33 in 
this mode eacn segment of the en:ity is aedned 0v one of the Dits of the 
8 bit wore. Therefore, the B sits car. define any 1 of tne 255 oossibie oraohic 
entities. These entities can butt uo against eacn n;n er to fern a contiguous 
pattern or can be interspaced with alphanumeric characters Each of the 

enlit:ea occupies (he space of 1 ctiorat'.ti blot* ami Ihus requires I Sy.e 
cf memory. 

These 4 modes can be intermixed on a per character basis. 
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RETBL 



When this input is enabled 1 of the <i pre-prrjgramrr.ec cursor modes will be 
activated The Cursor mode is on-chip masK programmable The star-aarc cur- 
. sar will be a blinking (a! 3 75 Hi; reverse video Slock. The £ cu^o- mooes are 
Underline— In this mode an underline <1 to N raster lines.] at the programmed 
j underline position occurs. 

Blinking Underline— In this mode the underline blinks at the cursor rate. 

! Reverse Video Block-In this moae the Character Block is set to reverse 
video 

Blinking Reverse Video Block-in this mode the Character Bicck is set to 
; reverse video a: the cursor blink rate. The Character B'oek will alternate 
: between normal video and reverse video 
'■ The cursor functions are listed in table 1, 



Retrace Biank 



Whpn this in;-i-'r is iattrsd hig*. *h« cr.tt 

L dttic". ajiy c leared to all zeros and loacec 
Load'Shif; pulse. Tnis D'anscs the video, i 
nonzontal anc vertical retrace fine. 



into the sni't -eg:s;er 
ideoenden* of af! attn; 



the- next 
i, during 



TABLE 1 



cursor 



RETBL 



REViD 



CHABL 



UNDLN* 



FUNCTION 



J 


1 


j x 


x 


X 




'0" 


S.R. All 








i 








D 


(S.R.)A!i 








I 

i 





1 


"1" 

D 


{S.R.}* 

(S.R.) All otners 








i ° 


1 


X 


"0" 


{S.R.} All 








1 








D 


(S.R.) All 








I 1 
i 





1 


"0" 

D 


fS.R.)* 

(S.R.) All others 








1 1 


X 


"1" 


(S.R.) All 


Underline* 





! o 


" 


X 


"1" 
D 


(S.R.)* 

(S.R.) All others 


Underline* 





i 


1 


X 


"1" 
"0" 


(S.R.)* 

(S.R.) All others 


Underline* 





: 1 





X 


"0" 
D 


(S.R.)" 

(S.R.) All others 


Underline* 





! 1 i 


1 


X 


"0" 

"1" 


(S R )* 

(S.R.I All others 


Blinking" Underline' 











X j "1" 

u 


(S.R.)* Blinking 
(5.H.) am otners 


Blinking** Underline* 


Q 


i ° ! 


1 


X 


"1" 
"0" 


(S.R.)* Blinking 
(S.R.) All others 


Blinking** Underline* 





1 





X 


"0" 
D 


(S.R.)* Blinking 
(S.R. 1 ! All others 


Blinking" Underline* 





: 1 

; I 


1 


X 


"0" 
"1" 


(S.R.}" BiinKina 
[S.R.I All others 


REVID Block 


a 


j 





D 


(S.R.) All 


REVID Block 





I ! 





1 "0" 


(S.R.)* 






! i 






D 


(SR.) All others 


REVID Btuuk 





1 i 


1 


X 


"""I" 


(5.K,) Ail 


REVID Block 





1 ; 





1 


"0" 

D 


(S.R.)* 

(S.R.) All others 


REVID Block 





i 1 \ 





D 


(S.R.) All 


REVID Block 





I 1 I 





1 [ "1" 

i D 


{S.R.}' 

(S.R.) All others 


REVID Block 





! 1 


1 


X i -0" 


(S.R.) All 


Blink** REVID Block 





i 












Blink" REVID Block 





i 





1 






Blink" REVID Block 





j 


1 


X 


Alternate Norma! Video/REVID 


Slink" REVID Block 





' • j 





o . i 


At Cursor BlinK Rate 


Blink" REVID Block 





i 1 i 





1 i 






Blink" REVID Block 





1 


1 


X 









*At Selected Row Decoae 
Note: If Character is Blinking 



"At Cursor Blink Rate 

at Character Rate. Cursor will change it to Cursor Blink Rate. 
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1^1 






V, 






v 



(ALL ZEROS) 



FIGURES 
ROM CHARACTER BLOCK FORMAT 

ROWS 



R3 R2 R1 R0 



77 BITS 
(7x11 ROM} 




(ALL ZERQSJ 



"C7 C6 C5 C4 C3 C2 C1 CO - - 

'COLUMN 7 IS ALL ZEROS (REV!D = 01 \/_ 

COLUMN 7 IS SHIFTED OUT FIRST 
























1 








1 











1 


1 





1 











1 





1 





1 


1 





a 


1 


1 


1 


1 











1 








1 


1 





1 





1 





1 


1 


1 


1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 



EXTENDED ZEROS (BACK FlLL\ 
FOR INTERCHARACTEfl SFAC-' 
ING (NUMBER CONTROLLED 
DV LO/3H, VDC tlMiNG) 










CONSULT FACTORY FOR CUSTOM FOnFI^ 
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O OPTION PROGRAMMING FORMS. 



rw-jr 



ryrnr'ujjfv >i i .—.^.-i 



: .fca-rii'.ii.ffajtf>*ji* 



■ ,-.L". v :r^ ■ 



it.ii«L;i Wnftiik" 





1 



1 



1 



1 



1 



1 



1 



-L) 



" ! ! 



■ii 



S BITS'- NBlTS' 



FIQURE 1 

WIDE GRAPHICS MODE 

MS0 = MS1=0 



C7 C6 C5 C4 C3 C2 Ci CB 3F BF- 



J LINES "j 
3 LINES [ 
1 UMES ! 



3 LWES 



i 



»7 I AS ] Ai I A4 I A3 I A2 



"ON CKI0 ROM PROGRAMMABLE *C I 3 Ofl I 
"CAN BE PROGRAMME!! f«2M ' TO 7 BI T S 
"LENGTH 3ETERMINE3 9* l£;5S irac T1WINC 

EXAMPLE: 1OO101 it 




l«? 






%^ 




teM 


gm^ 





w 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

nn 

Rl2 

R13 

R14 

MIS 




NOTE: Uns«iecte<3 rasser lire rows 
are atwavs Itdea wish one; 



BF = back fill 



FIGURE 2 
THIN GRAPHICS MODE 



MS0=0 MS1=1 



C7 C6 C5 C4 C3 C2 Cl CM 9F BF . 



R? 



I 


I 


X 


I 


X 


a; 


A. U 



R1T 
R12 
R13 
Ri4 
R15 



NOTE 

V//////A 



u 



»"0O»<f CASE 

' THE INSIDE SEGMENT IS UASK OBOC0AUUA8L 
TO HQ» OOOC 

" LENGTH DETERMINES Sr l3 5n yOC TimihG 



MOTE ^«n Ht-f, tueunae'hne 
row.' rows are aeit!«a 
When A1 = "Q". ineunaertine. 
if seieciea will appear 

BF « bacn fitl 








FIGURE 3 

EXTERNAL MODE 

MS9 = 1 MS1=0 






R# - RlS 


C7 


C6 C5 C4 C3 C2 C1 


CO 


BF BF -■■ 




A7 


A6 


A5 


Ad 


A3 


A? 


A1 


AO 


A7 


A7 












BF = backfil 
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FIGURE 4 TYPICAL VinEO OUTPUT 



vBc-JiJT/LrLrL 

uv§h 1 1 



VIDEO DATA 
8 DOT FfELD 



VIDEO DATA 

9 DOT FIELD 




NOTE; C„ 

x — character number 
y = column numser 




"""" " " KM 



) character c lock 

SiO'SECT'ONAL DATi BL'S S 



CLOCK 



MICRO- 
PROCESSOR 



DATA Bus | 



ADOHESSSyS 



CONTROL 9US 




iS5 3LJS J 



DATA ST9CSS 



3 CHARACTER COLUMN 



6 CHARACTER ncirt 1 





-C3-? SYNC 




'.':" S'N'C 






VTAC 
CRT 5027 Bi. 


SLASS.NG 






V'OEO 

r 



1 QDTlONAL 

r MEMOS* 

MAPPING 
Circuit 
!IF PE0u-»EO- 



ASCII 



RASTER 

SCAM 

COUNTED 



I 3ATA 

BUS 
.ATTRIBUTES . 



•3-OOET P--.M 

1K.5 TO :Kii 

Character 
ebamj 

3UP"F=R 




VIOEC 00". 



VDAC 
CRT 8002 



i> 



CRT 5027 VTAC 

CRT 3002 VDAC 

:P CONFIGURATION 




STANDARD MICROSYSTEMS 
CORP ORATION s^ ».~Z£ 

» *eqj 7«ad or ax contsran a> koj on no read of i&r* 
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V, 






STANDARD MICROSYSTEMS 
CORPORATION ./* ■ ' — H^g 

we keee aheac of our mmpetjaon so you an tew ahead of yours. 



W U -a £- wwCI 

(5X7 ASCII) 

CODING INFORMATION 



CR i Video Disciay-ControEler 

Video Generator VDAC™ 




■-" i 



WIDE GRAPHICS MODE 



THIN GRAPHICS MODE 

Z' c* zi "i -::■.:-■ a s- 




tulit t.'J(*C « 



l 
^ 



N 

I 



RT 



ATTRIBUTES 

Underline Blink Rale 

Underline will be a Single horizontal line at R8 The character blink fate is 1 875 Hz 

Cursor SIrike-Thru 

Cursor witi he a hlmkino rf»w*»r«u» virfpo hlfttrie. blinking a! 3 75 H2 The strike-thru will be a sinole horizontal line at R4 
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pJS National 

^2£l Semiconductor 



DP8350 Series Programmable CRT Controllers 

General Description 



AUGUST 1970 



The UPB35Q Series of CRT Controllers are sing,e-cn,p 
bipolar (I L Tecr-noiGfjy ' circuits >n a 4C-P;n sackaae. 
They are designee ;o ae dedicated CRT display re-resn 

Circuits 

Tne CRT Controller iCRTCI provides an interna; aot 
rate crystal controlled oscillator for ease of system 
oesign. For systems vtfie r e a aot rate clock is already 
provided, an external clock input may be used by the 

CRTC In pi*r*pf calf* a;fpm 5y^rhrnrii7>t:on k mane 

possible witr the us* of the oufrered Dot Rale Goc* 
Output. 

The DP8350 Series has 11 character generation related 
tim.no rvitnuK "^h«» nmri'iri; are- mrp.r.iatihle tnr 
systerns with or without >me butters, using character 
ROMS, or DM8678-ivpe latcn/ROM/shitt register 
circuits. 

12 Pits 14ki of bidirectional TRI-STATE- character 
memory addresses are provided by the CRTC lor direct 
interface to character memory 

Three on-chip registers provirje ior external ioacmg of 
the row starting address, cursor address, and top-of-page 
address. 

A complete set of video outputs is available including 
Cursor enable, programmable vertical blanking, program- 
mable horizontal sync, and programmable Jerticai sync. 

The DP8350 Series CRTC provides (or a wide range af 
programmabiiitY using interna! mask programrnaole 
ROMs: 

— Character Pisia ihotti nu .Tiber of Hnfs/cr.jrjctir jnrl 

numoer of scan linescharac.e'i 

— Characters per Row 

— Character Rows per Video Frame 



DP8350 Series Connnnection Diagram 




The CHTC also Orovides System sync and program inputs 
incSua:ng 5060 Hi control, system clear external 
craraeier line rate ciock. and cnaracter generator pro- 
gram 

The DP8350 Series operates on a single *5V power 
supply Outputs and inputs are TTL compatible. 



Features 

■ internal crvstai controlled dot rate oscillator 

■ Externa- dot rate clock input 

• Buffered dot rate csock output 

■ Timing pulses for character generation 

• Character memory address outputs 112 bits! 

• internal cursor address register 

• Internal row starting address register 

■ Top-of-page address register Ifor scrolling) 

■ Programmable homor.tal ana vertical sync ourputs 

• Prrxjrammjmip rtir^nr enable output 

■ Programmable vertical blanking output 

• 50/6DHr 'e'resn 'ate 

• Programmable characters/row (5 to 1 101 

• Programmable character field size lop to 16 dots x 16 
scan line field siiet 

• Programmable character rowvframe H to 641 

• Sinole +B V oower suoolv 

• Inputs and outputs TTL compariDle 

• Ease of system design. application 
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DP83S0 Block Diagram 
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DP8350 Functional Pin Description 



CHARACTER GENERATION/TIMING OUTPUTS 

The CRTC provides 1 1 interface timing outputs for line 
buffers, character generator ROM. DM8678tvpe latch/ 

POW.ehdft regifte' csrr^O'^si'O^ character generators, 

and system status timing Aii outputs are TTL compatible 
and directly interface to popular system circuits, 
including: 

- DM8678 Series Character Generators 

- MMS2157. MMS2179 Character ROMs 

- DM74166 Dot Sh.ft Register 

- MK10Q7P, 33571/2. 2532 80-Bit Shift Registers (Line 
Buffers) 

Dot Rate Clock: This output >s Suffered for use in 
system synchronization and interface to dot shift 
register. Positive edge clock at crystal oscillator ireauency. 

Load Video Shift Register: 3uffered output at character 
rate frequency b'ssd 'or direct interface to dot shift 
register. This Output is active oniy during video time and 
therefore performs both the horizontal and vertical 
blanktno funrt.nns Ln* level arrive 

Latch Character Generator Address: Buffered output at 
character rate freauency. Active at all times. Positive 
edge clock. 

Line Butter cioekTTrm output enrectiy <ntertaces to line 
buffers. Output operates at character rate. Negative edge 
clock. Not active during nonzontal blanking. The 
number of clocks per scan line is equivalent to the 
number of video characters per row. 

Line Rate Clock: Line rate frequency output for use 
with DM8678-type character generator. 

Line Counter Outputs iLCn, to LC3): Buffered outputs 

at line rale frequency for use wu'i chsrsciE' ROMs 

without internal line counter These outputs are also 
useful for system decode of oresent line position in 
Character row. Outputs Clock n sync with Line Rate 
Clock at start of honzonta; oianking. Outputs are always 
• active 

Clear Line Counter: Row rate clock - occurs in sync 
with Line Rate Clock during horizontal blanking 
between last line of any row and first line of a new row. 
This output is always active and >s a negative edge clock 

- direct interface to the DM8678. 

Line Buffer Recirculate Enable: This output interfaces 
to a l<ne buffer and becomes inactive {logic "0" state) 
during the last line or the first line of a character row, 
depending on the state of the character generator pro- 
gram mput. A low level on this output indicates iin line 
buffer application;! the time during which the line 
buffer is loaded with the next row of character codes. 

Tibl* 1. Chtrpcler G#n»t»toi Program TrutH Tjbl* 



Character Generator 

Plt>3*4m Input 



Recirculate Enable Output 

Low Level and New Row 

Addrew at Address Outputs 



"0" 



Last line of character row 



First line of character row 



The pulse appears at tne start of horizontal oianking 
prior to when the memory acdress aus must oe trans- 
ferred to the CRTC, Then r3t'jrrts tC- the high state at The 

next horizontal clanking interval. 



MEMORY ADDRESS OUTPUTS/INPUTS AND 
REGISTERS 

CRT Character Address Outputs (TR1-STATE) - An. to 

An: 12 sus of bidirectional CRT cnaracter aadress 
counter outputs are proviaed bv t~e CRTC. Tnjse 
outputs directly interface to the system RAM memory 
address bus. 

Within a scan line the counter 's are-set to the address 

mi:uin»r> uulrhln th» finuu ^'arr RerjicTnr (RSR! throe 

character times oetore the start of video time. The 
counter is then advanced sequentially a: character rate 
to the max video character address slus 1 for the present 
scan 'ine. This address is then heic during the horizontal 
Oianking interval US to tnree cnaracter Times Perore 
video Start for tne next scan line. A; tnij point the 
counter is again pre-set to tne contents of the RSR and 
the above sequence is repeatec. This sequence provides 
scan line address repetition for every scan hne of a char- 
acter location witnin a row. Row-to-row start address 
modifications are accomplished by updating the 
contents of the RSR. 

During vertical blanking the address counter operation 
is modified by stopping ;he pre-set load of the contents 
of the RSR into trie address counter, tnerepy allowing 
the address outputs to free run during vertical blanking. 

This allows minimum access time to the CRTC when the 

CRTC 3<3dre£c count«^ oi,-Tp^tS 3r* t>a:i">9 U5&C? for 

dynamic RAM refresh 

RAM Address Enable Input: At alt times tne status of 
tne address counter outputs s controlled externally by 
the Enanie Inaut. Loaic "0" = TR1-STATE Logic "1" = 
Active. 

Internal Topof-Page, Row Stan, and Cursor Registers: 
Control pins are provided for loaning tne top-af pace, 
row start, and cursor address into tnree 12 bit CRTC 
registers from the bidirectional memory aadress pins. 

The Top-ctf-Page Register (TOPR) noids the adaress of 
the first character of the first video row. This register 
allows disclay scroll with the CRTC without tne use of 
external memory address adcers If :ne TOPR is not 
loaded after a system dear its contents will oe zero and 
the address outputs wiii be seauent'ai from zero at tne 
top-of-page. 

The Cursor Register (CRI holds the present address of 
the cursor and ts Cleared to zero after a system clear 
Once the TOPR and CR registers have been loaded they 
need not be accessed again until moofication of their 

cement; 1* required These r^rj,ct#rt ^i 3v tie loaded at 

any time, but to cause minimum display distortion it is 
recommenced that they be loadeo only during blanking 
intervals. 
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The Row Start Register (RSR) ts the working register 
for trie CRTC address counter, tt determines the first 
u.don rharaerer address on a lean line to vran line has;* 

Modification of this register after the start of video in a 
scan line will modify the address counter outputs at tne 
start of viaeo on trie next scan line. (See address output 
description.) If the RSR is never externally loaded, the 
CRTC address outputs will be sequential on a row-to- 
row basis from the TOPR contents a: the start of the 
video page. With external loading, row-te-row non- 
sequential operation of the CRTC address outputs is 
possible, tnus row-iorow edn (.duduilnv. Wnen used in 
this mode the RSR should be loaded after the star: of 
video time of the last scan line of tne previous row A 
load to the RSR during vertical blanking will also load 
the TOPR. 



Tibia 2. R*gifltr Load Truth Tatii* 



Rsgitt*' 

Select 
A 


Remittor 

Select 
B 


Load 
Input 


Register 
Access 








i 


No Select ■ 





1 


i 


Top-of-Page 


1 





i 


Row Start* 


; 1 ■ 1 i 


Cursor ; 


X 


X 


I 1 


No Select 



'Ovfinq vertical blanking j load to ihts renter will also load trie 
tocnaf-page register 



VIDEO RELATED OUTPUTS 

Horizontal Sync: This output provides trie necessary 
line (scan! rate sync to either three-terminal or composite 
sync monitors The pulse is programmable in position 
and width at character time increments This output 
may also be programmed to have RS170 compatible 
serration pulses during the vertical syie interval. The 
active logic state of this output is also programmable. 



Vertical Sync: This output provides the necessary frame 
rate sync consistent with either three-terminal or com- 
posite type monitors The puise is programmable in 
Position and width at line Iscanl time increments Tne 
active logic state of this output is also programmable. 



Cursor Enable: When a match with the CRTC cursor 
aUUTrss r e gi iler anc aaoress counter occurs a pulse will 
appear at rhis output at that video character time 
(character field widths for every Ime in that row. This 
output may a'so be programmed to appear on only one 
Ime of a character row. With the cnaracter generator 
program pin m a i g (C -q- position the cursor enable 
Output wilt not be valid on the last line of a character 
row for that row Like the Load Video Sn.h; Register 
Output this output is not active during horizontal or 
vertical Olankmg. Hioh IpupI K n>t omput 



CRT SYSTEM CONTROL FUNCTIONS 

50/60 Hi Control Input: This input controls the CRT 
system refresh rate. Tre CRTC may also be programmed 
for refresh rates other than 50 and SO Hj. 



50/60 Hz Refresh 

Control Rate 

1 ' SON; if]) 

; j SQHi(f Q ) . 

Vertical Blanking Output: This output becomes active 
(logic "1") at the start of vertical blanking and may be 
programmed to Stop at the end of any line of the 
character row before the start of the first video row. 
This output is useful for flag applications to other 

&lernant£ in tha CRT tvsiBfn. I tc actt^Q level +£ alco pro- 
grammable. 

System Clear Input: This input wnen low sets and holds 
the CRTC at the start of vertical blanking for system 

tyri-rj arid w«l. It ako clears to zero th* cursor and rori- 

of-page registers. The input has hysteresis and may be 
connected to a resistor to VfX and a capacitor to 
ground to provide power-up system clear. 

Character Generator Program Input: This input modifies 
botr> the position of the recirculate enaoie output low 
level and the time at which the address outouts change 
10 a new row address It is intended :n provide optimum 
use of the CRTC with character generatonROMj pro- 

grarrirnad ^nK or wlfhsut active ->id»o on trm t\r*t of la$t 

line of a character row, (See Recirculate Enable for truth 
table.) 

Externa) Character/Line Rat* Clock: This input is 

irit*nrt&d »o aid resting nf rhi? C^RTf! and k nm mMnr 

to be used as an active input in a CRT system. When this 
input is left open it is guaranteed not to interfere with 
normal operation. 

Crystal Incuts XI and X2: The oscillator is controlled 
by an external, parallel resonant crystal connected 
between the X1 and X2 pins. Normally, a fundamental 
mode crystal is used to determine tne operating fre- 
puency of the oscillator; however, overtone mode 
crystals may be used. 

Crystal Specifications {parallel resonant): 

Type. AT Cut Crystal 

Tolerance 0.005% at 25" C 

Stability 0.01% from o°C to + 7Q'C 

Resonance Fundamental (parallel) 

Maximum Series Resistance Dependent on 

frequency 

(for 10.92 MHi. 50! ?.) 

Load Capacitance ,20pF 

Connection Diagram 

to pin x: v a a 

CflrSTALdHj -r"M»f 

PIN (111 *~ X CI " 

If the DP8350 series is clocked at dot rate by a system 
dock, pin 22 I X 1 input) should be clocked directly 
using a Schottky series circuit. Pin 21 [X2 input! may be 

l#rt op#n. 
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Timing Waveforms 
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Figur* 1. Dot/Ch*r*ct*r Rat* Timing 
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Figun 3. Cnaractvr/Lin* Rat* Timing 
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Timing Waveforms (cont'd.) 
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Note 1: The load voeo shift register Output it not active during vertical Of horizontal blanking 'remains in in* logic 

intervals. 

Not* 2: The horizontal ivnc ourout start lid stop (Joint Doittiont are user-orogrammabie at character widen intervals 

Natl 3: The oot'tiort of the recirculate enaole outsut !Og>C "0" le^el is dependent on tie state of T"e character generator orogram input ! CCP'f 

With CGPI * "0." recirculate er.ao'e occurs on trie ma» ime o- a character row (solid line) and ;he aodresi courier outOuti 'Oil ove- !o the new 

row address a; [Joint A. Wi;*i CGPI » "I." -ecirCuiaie enable occurs on the first line o' a character row tcasned Imei and the address counter 

OutDuts roll over to the new row address at point 8. 

hott 4, Theacidren counter ourouts dock to tne address o* the last character o' a noeo row 5-us 1. This address is then held during the horizontal 

Dlaniitnj interval until video m.n u t three Character times At [rus point tne output! are rnod''<*d to the contents o' the Row Start Register iRSRi 

With no external loading of the R5R the ccitents will Be eitner :ne character addreu of the dm character m the areient row or the cnjrjetef 

address of the first character of me iem video row iceoenaing on tin; state rjf The Character Generator Program moutl which will be seauenna- 

from the last character address o' the last row. If tne FISH was ioaoed. then the aodress outputs wilt be modified to the contents of the register. 
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Figuni 3. Character/Lin* Ft*t« Functional Diagram 
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Timing Waveforms (cont'd.) 
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vtBTFCit -tt"~ 1 ] ( 1 r-rn r — r-rr-r 1 1 1 
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Nott 1: One full rew« oeto'e >:*>-! o' *»deo the une counts' is set ro :co state - inii orouioes lire counter synchronization m cases wrtert the 

nurrrtwr of 'mei in vernca. oi*rt*tog ars not even rtiulti0i»s of tne rnjmoer of 'ii*S Of row 

Not* 1 2' Tie HOD oomi 3t ve*?-C3i Qiar.kmj it o.-ogfam.TiabiS at line intervals within jns lait character ronv before (tart a' video. 

Noti 3: Tne Vertical Sv n c Outflut star- and ItoO points are orogrimmadle at line rate ■ nc rem efts . 

FijuM 4. Line/Fram* Rate Functional Diagram 
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Absolute Maximum Ratings 



*-? i' 



Operating Conditions 



| SwlJUty Vijilap*! Vcc 
IriSJul V'j:tdflt 
O.-THut Voftoflt* 
5:'_"au^ Tccn«ratuic i 



UvaC 



Toe' 



jre noKtenig lOittOTJS 1 



7.0 V 

-1 V to -55V 

55V 

-3 5 C to 150 C 

300- C 





Mm 


Max 


Urtiti 


Vcc Supply Voltage 


4.75 


5.25 


V 


~*V> AmUf^rU Tt^p(rJiiirc 


a 


-70 


C 



Electrical Characteristics v C c = v : s- t a -. c c ^ -;o c :Nom ? .m 3) 



Parameter 



Conditions 



Typ 



V|H Logic "1" Injitit Vonagt 

(System Orja- 
lAli Os^ef Ir.uuti Erc-r-: X' X2> 



20 



Logic "0" Input Voltaerr 
(System Clear i 
• Ail Other l-iputi ExCSPi XI. X2: 



o.e 



Vih-V|L System Ciea' Input Hysteresis 



0.4 



Vcamp Input Clomp Voltage 

(Aii Inputs Except XI X2. & 
Char Lift* Rate Clock t 



l|F\| - -12tiA 



-0.3 



Logic "1 " Input Current 
(Address Outputsi 



J Enable Snout - V, 

! V C c = 5.25 V. Vr - 5.25 V 



10 



ML 



IAII Other Inputs Except X1. X2i , Vcc = 5-25 V, Vr - 5.25 V 



Input Current 

i Address Outputs) 



(Ail Other Inauts Except XT X2' 



Enable input - 0V, 

Vcc = 5.25 V. Vin - 0.5 V 



-20 



Vcc = 5.25 V. V t M = 0.5 V 



-20 



*A 



yA 



pA 



^'A 



Noil 1: Adso^h Ma**rr.\jrr Rji.njj jr.* tnose ijiuei neyonn «nic ;ne mti>tv ot :r>e arnce cannot at? Guarj,T ltfS 3 7n» v a'i? not meant to 

mioiy tr.a; in* own snrjuia Be ooe'iter; it ;nesp iimm. Tne iace o' "£ : eci'jca: C^3facTe r 'i;ics" provide! cona- ::o"s 'O' act J3 ofi'Cf operation 

Not* 2 Un'eiS otnerwi.se SPeCiSpeC. mn nji nn.n apo'v acrc» tr-e ClO-IO'C temperature range anfl me 4 75 V :□ 5 25 ^ power suED-v 

range All typical a]u« are tor T^ -- 25' C ana V^fj » 5.0 V 

Noti 3: AH cu'renti into device Omi ire •sncwrvo as oosittve an Current! out o' (tf'Ct jmi are !«o«vn jj neoanve, alt vOUag^i are referenced to 

gro'jno. umess otherwise loecir.eo, «.> vaJ-jei snovvn as m a « Or rr.,n are so eiaH.i.ea on aosopute «aiue oaspi. 

Nott 4: Only one outout at a iimt should oe snorted. 



VOH 


Logic "1" Output Voltage 


' lOH'-TOO^A 




3.2 


& 1 




V 




. I 0H - -IrnA 




2.5 


3.3 




V 


VOL 


j Logic G Output VO;tage 


'OL ~ 5rr; A 






O.Jb 


U.D 


V 


'OS 


j Output Short Circuit Cof'e^T 


Vcc= 5V.VQUT 
iNots 4) 


= OV. 




-40 




mA 


( cc 


; Power Supply Current 


Vrc = 5.25 V 




: 


170 




mA 



4^ 



.*-? 



■o 



\- 



Sv 



50 
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Units 



/J 



mA 
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Switching Characteristics v cc = &.a v. t a - 25X (Notes 1 and 2> 




i Parameter Conditions Min ! Tvp I Max Unit 




toi i Dot Dock to Loaa ViaeoSmf; . C|_ = SOpF. H L = 1 k.H. 
i Register Negative cog* ' Load Circuit 1 


! 


rts 




tQ2 ! Dot Clock to Load V-deo ShiM . C L = SOpF, R L = 1 k", j | 11 j j ns 
: Register Positive £cge Load Circuit 1 ; I j 




trj3 i Dot Clock to Latch Cnaracter j C{_ = 50pF. R|_ = 1 kH. j 11 J | ns 
j Generator Positive Edce Load Circuit 1 ' t | ! 




104 [ Dot Clock to Latch Character ! C^ = 50pr. R L = 1 kfl, j 4 
i Generator Negative edge Load Circuit 1 j 




ns 




IDS j DotClock to Line Suffer C L = 50pF, R L ~ 1 kfi, ' j 20 | 
j Clock Negative Edgy Load Circuit 1 ■ ! i 


ns 




tpwi j Line Buffer Clock Pulse Width : C L - 50pF. R L - t kf>. 

• i Load Circuit 1 . 


N(DTi* 


\ hS 

, j 




tD6 i Dot Clack to Cursor Enable ! C L = SOpF, R L = 1 k.Q. 
! Output rransiticn ; Loaa Circuit 1 


25 | j ns 




* tQ7 j Dot Ctack to Valid Address j C|_ * 50pF. R L = 1 kf>, j 20 | 
j Output ' Load Circuit 1 | ! 


ns 




tQ8 1 Latch Character Generator to j C[_ = SOpF, R L = 1 kQ., \ \ 300+2DT j 

1 Line Hate Uocx Transition 1 Loaa Circuit l ; | | 


ns 




*D9 


Latch Cnaracter Generator to C L = 50pF, R L = 1 kH. : [ 400 + 2DT 
Clear Line Counter Transition i Load Circuit 1 ; 1 


ns 




tDTO > Line Rate Cock to Line ! C[_ = SOpF, R L = 1 *a. ; ! 180 | 
| Counter Output Transition Lund Ciiwit 1 s ■ j 


ns 




tQi 1 * Line Rats Clock to Line SuHer : Ct = 50pF. R <_ = 1 kfi. . j 200 
1 Recirculate Enable Transition Load Circuit 1 '. 




ns 




*D12 


Line Rate Clock to Vertical , C L = SOpF, R L = 1 k.P„ j ! 200 

Blinking Tmnimuii ! Load Circuit t | \ 




ns 




tD13 


Lme Rate Clock to Vertical j C L = SOpF. R L = 1 kf.1. 
Sync Transition i Load Circuit 1 


200 




ns 




trji4 i Latch Character Generator to i C|_ = SOpF, R|_ = 1 kH, i 
| Horizontal Svnc Transition j Load Circuit 1 


100 




ns 




tgj j Register Select; Memory j i 
! Address Setuo Time Prior to i \ 
j Register Load Negative tcge 


100 




ns 




tj-jj i ne^iitcr Select Memory Moid j i 

I Time After Register Load ; ] 
I Positive Edge j ■ 


| 

! 


ns 




IPW2 i Register Load Puis? Width ! \ 150 | 


ns 




f iWAX"0- i Msx.mu.-n Dot n a T= Ffiquenov i ! 25 ! : UlHi 




^MAXcnar ! Maximum Character Rate ; j 
| Frequency 


2.5 




MH2 




iLZ-tHZ 


De;ay from Enable input to C|_ - ' 5 pF, Load Circuit 2 

High impedance Stste from ] [ 

Logic "0" and Logic "1" j i 


25 




ns 




T 2L- C ZH i Delay from Enable Input to ! C;_ - 1 5 pF. Load Circuit 2 ; 

1 Logic "0" and Logic "1 " tram j ■ 
| High Impedance State i ' 


25 




ns 




Not* 1: Uni 
Mot* 2 Wrie 
*"DT" is de 
bar ol DTj p 


us otherwise specifies, ail AC "neasu'eTienis are re f erf need io ine 1 .5 V level of rr^e inout to 
n txitmai clock inputi are ujed. Ifie input cnaroCIenttiCi »'e £ouT * $Q t! antj tq s '0 ns, 
ined 3% Vi a^'Ji'On ■■:" ns; ot onf fu-i cyCie or trie Dot 'i.aie CIock litem 20 3* :h« ROM 

er oednnion in item 24 of \ne ROM Pfoqram TaWe. 


1 .5 V of tht output 

tf •» lOrij 

'rogram Tat>i*l. "N" aenot*J the <ium- 



j.\ .•^u-^um^ t -aar 
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DP8350 Series Option Program Table (Notes 1,2. and 3) 



& 



■'# 



Item 

No. 



1 i 



Oaraaer (Font Size) 



Dots per Character 



5ran Lin*n per Ch-araeter 



3 ! 



Dors oer Character 



Character Field (Block Sizel 



Scan Lines per Character 



Number of Video Characters per Row 



Number of Video Character Rows per Frame 



Number of Video Scan Lines (Item 4 x Item 6) 



8 Frame Refresh Rate (Hz) (two frequencies allowed) 



Delay after/before Vertical Blank start to Stan of Vertical Sync ( + /- Numbe' of Scan Lines) 



10 : Vertical Sync Width (Number of Scan Lines"] 



1 1 ( Delay after Vertical Blank start to start of Video (Number of Scan Lines) 



12 i Total Scan Lines per Frame (Item 7 + Item 11= Item 13 + Item 8) 



13 t Horizontal Scan Frequency (Line Rate) (kHz) item 8 x Item 12} 



14 ] Number of Character Times per Scan Line 



15 I Character Clock Rate {MHzHtem 13 x Item 14! 



1 

16 ! Character Time (ns! (1 ± Item 151 



17 ■ Delay after/before Horizontal Stan* start to Horizontal Sync Start (+/- Character Times) 



18 Horizontal Sync Width (Character Timesj 



19 



Dot Frequency (MHz) (Item 3 x Item 15) 



20 



Dot Time (ns) ( i - Item 19) 



21 



Vertical Blanking Stoc before start of ViQeo (Number of Scan Lines) 
(Range = Item 4 - 1 line to imesi 



22 Cursor Enable on all Scan Lines of a Row ? [Yes or No) If not. which Line? 



23 Does the Horizontal Sync Pulse have Serrations aurmq Vertical Sync 7 (Yes or No) 



24 



Width of Lme 9uf:er Clock logic "0" state within a Character Time 
(Number of Dot Time increment:) 



f(): 



serration Puise WiQtn, it usee (Character i imes) 



26 Horizontal Sync Pulse Active state logic level (1 or 0) 



27 i Vertical Sync Pulse Active state logic level (1 r - "M 



28 , Vertical 3lanking Pulse Active state ioqic level (1 or 0) 



Not* 1 . II the Cursor Enafiie, hem 22. it active on 


only one 
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*s the lint telecied for Cursor Eiaol* 
























Not* I; lt*m 24 « | tem 20 thouiij be ~- 250 m. 

























Not* 2. Item 1 1 mmi be greater than htm 4*1 
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DP8350 Series Option Program Tabte 

DP8350 Option: 80 Characters x 24 Rows, 5x7 Character Font. 7x10 Character Field 



\0 



Hem [ 

No. f 



! Character (Font Size) 



Dots per Character 



j Scan Lines per Character 



Character Field (Block Size) 



Dots per Character 



j Scan Lines per Character 



10 



NumDer of Viaeo Characters per Row 



80 



Number of Video Character Rows per Frame 



24 



Number of Video Scan Lines (item 4 x. Item 6) 



240 



8 ; Frame Refresh Rate (Hz) (two frequencies atiowedl 



fl = 60 Hz I f0= 50 Hz j 



9 i Delay after/before Vertical Siank start to start of Vertical Sync W- Number of Scan Lines) 



4 J 



Vesical Sync Width [Numtrei gf St-an Lines) 



Delay after Vertical Blank start to start of Video [Number of Scan Lines! 



20 ; 



12 



Total Scan Lines per Frame (Item 7 t (tern 1 1 * Item 13 -r Item 8) 



260 1 - 



30 



10 J> 



72 



312 



13 Horizontal Scan Frequency (Line Rate} (kHi) Item 3 x Item 12) 



15.6 kHz /P 1 



14 j Number of Character Times per Scan Line 



100 



I 'J I 



15 j Character Ci&eit Rat* (MHi> ttswi 13 * It 



16 | Character Time (ns) (1 ^ Item 1 S .' 



1.50 MhU | ^ *~HY 
Mi™ S\'J» \(g 



17 | Delay after/before Horizontal Stank start to Horizontal Sync Start (+/- Character Times) 



r 



18 I Horizontal Sync Width (Character Times) 



43 



19 ' Dot Frequency (MHz) (Item 3 x Item 15) 



20 [ Dot Time ins) M 4- Hem 19) 



2i ; Vertical Blanking Stoo before start of Video (Number of Scan Lines) 
i (Ranae = Item 4 - 1 line to imesi 



10.920MHz p. jfelf 



W.7 



22 Cursor Enable on all Scan Lines of a Row? {Yes or No) If not. wHich Line? 



Yes 



*SS 



23 ] Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No) 



No 



,V^ 



24 | Width of Line Suffer Clock logic "0" state witnin s Character Time 
[Number of Dot Time increments; 



25 : Serration Pulse Width, if used (Character Times) 



26 ! Horizontal Sync Pulse Active state logic level {1 or 0) 



27 i Vertical Sync Pulse Active state logic level (1 or 0) 



23 j Vertical Blank. ng Pulse Active state logic level 11 or Qi 



FULL/HALF ROW CONTROL (PIN SI 

Device pin 5 converts the DP835Q programmed display 
from 80 cnaracters oy 24 rows to 80 Characters by ^'J 
rows. 



I fu"i; mi i 

I Bo. IP.n si 



Dooi.iv 



80 D, It 
BOoi 1? 



With pin 5 in logic "0" state, the 12 character rows are 
equally spaeea vertically on the i_H i. tach row is spaced 
by one full row of Dlankea video. 

Aiso in this mode the address counter outputs address 
the same memory space for two rows - the video row 
and the blanked row. Thus one half of the CRT memory 
space is addressed with pin 5 in logic "0" state as 
compared to pin 5 >n logic "1" state. 
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Figure G. Syxrarn Diagram Usirtfa Lin* Butter 
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Figure 7. Syttem Diagram with no Line BuHir 



Note 1: It Tti* CufJOf Enable, hem 22. » active on only on* hoe of J character row. then Item 21 must be t'thei "1" or "0" unlet! 
it is the lame at the l>ne teiecied tor Cu'tor £njoie 
Note 2: Item 24 » Item 20 should b« .- 250 m. 
Note 3: Item 1 1 mutt be greater tnan Item 4+1 
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